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The Missoula Valley Aquifer provides the water needed by about 80,000 people in the 
Missoula area and has been designated a sole source aquifer by the Environmental 
Protection Agency (EPA). Radon gas is a known human carcinogen and has been 
proposed for regulation in drinking water by EPA. Well sampling conducted by 
Mountain Water Company (MWC) in 1989,1990 and 1991 found numerous wells 
exceeding the EPA proposed Maximum Contaminant Level (MCL) o f 300 picoCuries per 
liter (pCi/1). The testing also found large variances throughout the aquifer and from year 
to year at tiie same well.
This study provided high quality baseline data on radon levels in the Missoula Valley 
Aquifer and attempted to correlate these levels to other physical parameters such as 
aquifer flow rate, geology, well depth and weather.
Biweekly samples were taken from 34 MWC wells located throughout the Missoula 
Valley Aquifer. The samples were collected from March, 1992 th ro u ^  June, 1994 on all 
operating MWC wells. A small set of samples was collected from private wells in the 
Rattlesnake Valley in the summer o f 1994. At least two samples were taken from each 
well in an individual sampling event to verify consistency of results. Split samples were 
taken and tested by other laboratories to verify the accuracy o f the data.
Results o f the investigation found radon levels varied significantly throughout the study 
area. The radon levels for all samples collected in the Missoula Valley Aquifer varied 
from less than 100 pCi/I to nearly 800 pCi/1 and had a mean value o f about 350 pCi/1.
The mean value for MWC wells varied from 231 pCi/1 at Well 19 to 659 pCi/1 for Well 
17. The mean radon levels ranged from 524 pCi/1 to 1037 pCi/1 for wells in the 
Rattlesnake Valley.
Statistical analysis o f the data did not show correlation to physical, chemical or 
environmental factors with one exception. Radon levels were higher near the base o f the 
hills surrounding Missoula than in the center o f the valley. Radon levels did not correlate 
with rainfall, temperature, snow cover or wind speed. Well depth, static water level and 
pumping rate did impact radon levels in a consistent manner. Chemical parameters did 
not correlate with radon. The principal chemical components o f the Clark Fork River, 
the primary source of recharge to the Missoula Valley Aquifer, did not vary in a manner 
consistent with the variation of radon levels in wells.
Radon levels seem to be affected primarily by the chemical composition of the soil 
matrix and not by more variable environmental factors. Radon levels did not exhibit 
great variances throughout the two year study period for an individual well. In general, 
minimum and maximum radon levels in each well did not vary more than plus or minus 
30% from the mean during the course o f  the study. This study has provided baseline data 
on radon in the Missoula Valley Aquifer and it is hoped it will be a basis for further work 
to better understand Missoula's source o f  water.
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CHAPTER 1 
INTRODUCTION 
Statement of the Problem
The people in Missoula, Montana rely on the Missoula Valley Aquifer as their 
sole source of drinking water (MCCHD, 1987). Drinking water must meet standards of 
health and safety set by the United States Environmental Protection Agency (EPA).
Radon is a known human carcinogen and is listed by the EPA as a priority pollutant in 
drinking water. Radon is considered by EPA to produce greater risk of causing cancer 
than any other single substance found in drinking water (Crawford-Brown, 1992), A 
maximum radon level o f 300 picoCuries per liter (pCi/L) was proposed by EPA in 1991 
and has not been promulgated (EPA, 1991). The 1996 amendments to the Safe Drinking 
Water Act gave EPA until the year 2000 to produce a final radon rule for drinking water 
(EPA, 1996). Drinking water standards are based upon a one in 10,000 to one in 
1,000,000 risk of harmful effects based upon drinking two liters o f water per day for 
seventy years. A radon level o f 300 pCi/1 for drinking water is estimated to have a risk of 
causing 1.4 deaths per year by lung cancer per 10,000 people (Crawford-Brown, 1992). 
Radon levels are near zero in surface water and vary widely in groundwater. The average 
concentration of radon in United States public water supplies is 106 pCi/1 and averages 
273 pCi/1 for groundwater systems (Crawford-Brown, 1992).
Radon data on the Missoula Valley Aquifer are sparse and inconsistent.
Mountain Water Company (MWC) collected 28 samples from wells around Missoula in 
1989 through 1991. The radon levels ranged from 121 pCi/L to 1219 pCi/L and one well
1
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showed a 400% difference from one year to the next (MWC, 1992). The proposed radon 
standard and the lack o f information make collecting quality radon data important to 
MWC. The wells used to provide water to Missoula's citizens may change based upon 
radon levels; for example, wells with high radon levels may be abandoned or a surface 
water supply could become a supplemental source of Missoula's drinking water. A radon 
control strategy can be developed when a standard is promulgated based upon a large 
number of data rather than a few infrequent samples. Determining environmental factors 
that contribute to radon levels in water will be beneficial in planning new well locations 
in the Missoula Valley Aquifer.
Radon in water is a concern due to inhalation o f radon off gassed to the 
atmosphere in homes. Radon escapes from water during showering, washing dishes and 
other similar activities (Hopke et al., 1996). Radon escapes fi'om the water into the air 
and adds to the radon seeping into homes from the soil. Missoula homes have average 
ambient air radon levels higher than the EPA action level o f 4.0 pCi/l (Kickert, 1991). 
However, radon has an water to air partitioning ratio o f 10,000 to 1 (Hopke et al., 1996) 
which means 10,000 pCi/1 of radon in water would contribute about 1 pCi/1 to indoor 
ambient air radon. Ingestion of radon fi’om drinking water is a lesser concern. Eighty 
percent of the health risk associated with radon in drinking water is due to inhalation and 
the remaining 20% is associated with ingestion (Crawford-Brown, 1992). As much as 
95% o f  the ingested radon passes through the body and is exhaled with the majority of 
the remaining dose residing in the stomach (Crawford-Brown, 1992). The contribution 
of water to the indoor radon level in the Missoula area is not known.
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A better understanding of the Missoula Valley Aquifer will provide a stronger 
basis for taking measures necessary to protect Missoula's sole source of drinking water. 
The vast majority o f the population of Missoula County lives and works on top of the 
aquifer. The shallow depth to the water table and the lack o f a protective layer of 
impervious material make the aquifer vulnerable to contamination. Radon has the 
potential to be a tool to help better define how the aquifer functions.
Radon is an interesting geochemical tool because of its unique characteristics. 
Radon is produced at a constant rate and has a continuous source in radium and uranium. 
The half life o f radon is 3.86 days; therefore radon reaches secular equilibrium within 25 
days (Hoehn et al., 1992) when the decay rate matches the production rate. Radon, as a 
noble gas, does not react with the aquifer material and is transported advectively in 
groundwater. The solubility of radon in water is 160,000 pCi/L at 50 C. (Bodansky et al, 
1987). In most cases in the environment, the uranium levels in the host rock are 
sufficiently low that radon levels do not reach saturation. For these reasons, radon has 
been used to calculate porosity, groundwater velocities and recharge rates of groundwater 
into surface waters.
Goals of the Project
The goal o f this study is to determine radon levels in the Missoula Valley Aquifer. 
This work is planned to provide baseline data for future, more specific studies of radon 
levels in the aquifer. This study will investigate the effect o f environmental parameters 
on radon levels in the Missoula Valley Aquifer. The hydraulic conductivity o f the 
aquifer may be determinable from the increase in radon levels with increasing distance
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from the river. Large production wells (>3000 GPM) could have varying radon levels 
depending upon the influence of the Clark Fork River as a source of water. Geologic 
factors including water chemistry, well location and well construction could potentially 
have an impact on radon levels. The radon information will assist MWC with a radon 
control strategy should regulations make that necessary. Nationally, data are limited on 
radon levels in ground water and what factors influence the levels.
Existing literature on testing for radon, radon in groundwater, and using radon as 
a tracer was reviewed. The design of the study was based on relevant literature, geologic 
principles and previous studies o f the Missoula Valley Aquifer, The specific objectives
of this study were to:
1. Provide baseline radon information in Missoula Valley Aquifer using 
MWC production wells through biweekly sampling and develop a radon 
distribution map.
2. Determine what, if any, actors influence radon levels throughout the 
Missoula Valley Aquifer. Factors to be evaluated included location, 
weather, geology, hydrogeology, chemistry and pumping rates.
3. Determine if  radon levels are sufficiently variable to be used as a 
hydrogeologic tool in the Missoula Valley Aquifer.
4. Determine the magnitude of radon in drinking water as a potential 
health concern relative to radon in ambient air in the Missoula area.
Study Area Setting
The study area consists o f the Missoula Valley in western, central Montana and
is shown in Figure 1. Figure 1 can be found in the folder at the end of this report. The 
Missoula Valley is located at the confluence o f the Bitterroot and Clark Fork Rivers and 
just downstream of the confluence o f the Blackfoot and Clark Fork Rivers. The valley is 
about 35 square miles in size and bounded on the north by the Rattlesnake Mountains,
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the Sapphire Mountains on the east, the Bitterroot Mountains to the south, and the Nine 
Mile Divide to the west (Geldon, 1979). The valley floor is flat with a gradual slope to 
the west/southwest towards the confluence o f the Bitterroot and Clark Fork Rivers. The 
study area also includes the East Missoula area in the Hellgate Canyon and the 
Rattlesnake Creek area north and east o f the main Missoula Valley.
Hydrogeology
The Missoula Aquifer is an extremely prolific, high quality water source. It lies 
at a depth of zero to sixty feet beneath the ground. It has been designated a Sole Source 
Aquifer by the EPA and supplies the water to most o f Missoula County’s 80,000 residents 
(MCCHD, 1987). A variety o f studies have been conducted on the aquifer by the 
University o f Montana. Some o f the key studies include Geldon's 1979 Hydrogeology of 
the Missoula Basin, Clark's 1986 Interactions between the Clark Fork River and the 
Missoula Aquifer, Woessner's 1988 Missoula Valley Aquifer Study and Miller's I99I 
Numerical Flow Model o f the Missoula Aquifer.
The geologic composition was described by Woessner (1988) as consisting of 
three primary units. The following discussion is a summary o f his observations. Unit 
one is about 10 to 30 feet thick and is above the saturated zone. This unit consists o f 
interbedded boulder, cobbles, gravel, sands and small amounts o f clay and silt. It is 
thought to have been deposited by large, aggrading river systems fed by glacial melt 
waters during the late Pleistocene.
Unit Two is a laterally discontinuous zone consisting of more fine grained 
material than Units One or Three. It consists o f yellow clay interbedded with gravel and
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sand lenses. It has reduced permeability because o f its finer nature. This unit probably is 
the product o f deposition o f Pleistocene glacial Lake Missoula sediments similar to those 
exposed in the northwestern part o f the valley. This layer is not consistently present nor 
is it o f  constant thickness, but it has a profound effect on the permeability o f the aquifer.
Unit Three is the lower layer o f the aquifer and the zone that produces large 
volumes of water. It is 50 to 100 feet thick and consists of coarse grained sediments, 
gravel and cobbles Fingers of fine grained material occasionally run through Unit Three. 
Unit Three was probably produced as point bars, channel lag and flood plain deposits 
from a large fluvial system developed during the Pleistocene or late Tertiary.
Fine-grained sediments deposited during the late Tertiary underlie the aquifer. 
These sediments are saturated but are tight and unproductive. They may serve as a 
source of recharge due to upwelling or as a source of discharge due to downward vertical 
gradients. Insufficient data have been collected to properly define the influence of the 
Tertiary Sediments on the Missoula Valley Aquifer (Miller, 1997).
The Clark Fork River is a losing stream to the Missoula Valley Aquifer for four to 
six miles below where it leaves Hellgate Canyon near the University (Woessner, 1988). 
The Clark Fork River is not hydraulically connected to the Missoula Valley Aquifer but 
leakage from the river bottom is the principal source o f recharge to the aquifer (Miller,
1991). Figure 2 is a schematic o f a typical cross section o f the Missoula Valley Aquifer 
showing the groundwater mound under the river as well as the minimal drawdown 
observed in large production wells.
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Figure 2 
Schematic Cross Section o f the 
Missoula Valley Aquifer
Well
 j z : ______
The third objective was attempting to determine the equilibrium point for radon 
based upon groundwater travel time. Objective three was based on the fact that 
groundwater moves in a southwesterly direction away from Clark Fork River. The study 
will determine if  radon levels increase with distance from the recharge source and an 
equilibrium is reached and observed. Equilibrium should be reached when the travel 
time in the aquifer exceeds 25 days. The aquifer travel rate o f 2 to 8 meters per day may 
make this objective impossible as all wells are located over 50 meters from the Clark 
Fork River. The large volume of underflow will also affect the radon levels.
Modeling determined that the Clark Fork provides about 83% of the total 
recharge of the Missoula Aquifer with the remainder coming from small creeks, the 
Tertiary hillsides and underflow (Miller, 1991). This recharge from the Clark Fork River 
amounts to 192,000 acre-feet per year or 171 million gallons per day (MOD) (Miller,
1991). The aquifer flows to the southwest towards the Bitterroot River at a total flow rate
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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o f207 MGD per day or 232,000 acre-feet per year (Miller, 1991). More recent data 
show the amount o f underflow from Hellgate Canyon into the Missoula Aquifer is 
between 31,674 and 63,347 acre-feet per year with a calculated value of 50,844 acre-feet 
per year (Gestring., 1994). The underflow amounts to 22% o f the total recharge and 
26.5% o f the Clark Fork River total. The calculated flow rates in the aquifer are 2 to 8 
meters per day (Miller, 1991).
The average daily withdrawal for municipal use is between 20 and 25 million 
gallons per day or about 24,000 to 30,000 acre-feet per year (MWC Records, 1996). The 
aquifer level varies seasonally with the highest levels in the summer months and the 
lowest levels before spring runoff in the spring. The static water levels in the wells 
fluctuate about 3 meters annually with lowest levels in February and highest aquifer 
levels coinciding with spring runoff in the Clark Fork River. (MWC Records, 1997).
The wells sampled for this study were the Mountain Water Company production 
wells that supply the water to Missoula. The well locations are located throughout the 
Missoula Valley with two wells in East Missoula and two wells near the Missoula 
Airport. The well locations are shown on Figure 1. The MWC wells sampled produce 
between 25 and 7000 gallons per minute (GPM) with the majority producing 1000 to 
1500 GPM. Four wells producing in excess o f 3000 GPM and one producing 7000 GPM 
are located near the Clark Fork River (MWC Records). These are the largest wells in the 
Missoula Valley Aquifer. Most have vertical turbine pumps and produce from depths 
around 30 meters. Static water levels generally range from 10 to 20 meters. Typical 
drawdowns are 0.5 to 3 meters and are primarily related to entrance losses. Appendix A
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has summary information regarding the MWC wells. Five residential wells were 
sampled in the Rattlesnake Valley and their locations are also shown on Figure 1.
The wide dispersion o f wells around the valley with limited radon samples and 
the current level o f interest in radon as a human health risk provided an opportunity to 
add new information to what is known about Missoula's sole source o f drinking water.
Thesis Organization
This thesis is made up o f five chapters. Chapter One provides an overview of the 
problem and the goals and objectives o f the study. Chapter Two describes radon in the 
environment and the associated health concerns. Chapter Three contains the sampling 
and testing procedures. Chapter Four contains the results o f the research. It also contains 
the statistical analyses o f the data. The final chapter contains conclusions and 
recommendations.
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CHAPTER 2 
RADON IN THE ENVIRONMENT
Radon is a naturally occurring radioactive element (atomic number 86, atomic 
mass 222). Isotopes of radon occur as Radon 219, Radon 220, and Radon 222 with the 
vast majority occurring as Radon 222. Radon is a noble gas and goes into solution in 
water or volatilizes into the air. It is formed as a short-lived product o f the uranium 
decay series. The uranium decay series and half-lives o f each stage are presented in




Uranium 2 3 8 ...............  Thallium 234 + a ...................  4.46 X 10’ Years
Thallium 2 3 4 ...................  Palladium 234 + (3 ...................  24.1 Days
Palladium 2 3 4 .................  Uranium 234 + p .....................  1.17 Minutes
Uranium 2 3 4 ...................  Thorium 230 + a ...................... 2.45 X 10̂  Years
Thorium 2 3 0 ...................  Radium 226 + a ........................ 7.5 X 10" Years
Radium 2 2 6 .....................  Radon 222 + a .......................... 1622 Years
Radon 22 2 ........................ Polonium 218 + a ..................... 3.825 Days
Polonium 2 1 8 ...................  Lead 214 + a ..........................  3.11 Minutes
Lead 2 1 4 ............................  Bismuth 214 + P ...................... 26.8 Minutes
Bismuth 2 1 4 ...................... Polonium 214 + a ...................  19.9 Minutes
Polonium 2 1 4 ...................  Lead 210 + P ................. .. 1.6X10"" Minutes
Lead 2 1 0 ............................  Bismuth 210 + P ...................... 22.3 Years
Bismuth 2 1 0 ...................... Polonium 210 + p ...................  5.01 Days
Polonium 2 1 0 ...................  Lead 206 + a .......................... 138.4 Days
Lead 2 06 ......................................................................................  Stable
Radon concentrations are generally measured in picoCuries per liter (pCi/1) or 
Becquerels per liter (Bq/1). A Bq/1 is equivalent to one thousand disintegrations per 
second and 37 Bq/1 equal 1000 pCi/1. A picoCurie is 10"’̂  Curie.
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Health Effects of Radon
Radon is a known human carcinogen. A 1993 EPA report estimated that 
inhalation o f radon is responsible for 7,000 to 30,000 annual lung cancer deaths or 5% to 
22% o f lung cancer deaths annually in the United States (EPA, 1993). The lethal effects 
are due to inhalation o f radon and its subsequent decay into heavy metals which emit 
alpha and beta particles into the soft tissues o f the lungs (Cohen, 1987). These progeny 
decay from Radon 222 to Lead 210 in less than an hour, emitting three alpha and two 
beta particles into the lungs. These particles, particularly the alpha particles, can damage 
the DNA of cells in the lungs which may cause cancer (Cohen, 1987). The radiation is 
believed to affect the bronchial cells and initiate the formation of cancer cells (EPA, 
1993). Radon acts synergisticly with smoking, and smokers are over ten times as likely 
to die of lung cancer from radon as nonsmokers (Crawford-Brown, 1992) Smokers in 
high radon environments have higher lung cancer rates than smokers in lower radon 
environments (Crawford-Brown, 1992). Ingestion of radon is also a health concern; 
however, predicting the effects is more difficult and the mechanisms are less well 
understood (Crawford-Brown, 1992). Ingested radon is believed to be expelled by 
exhalation within twelve hours (Gosink et al., 1990). Radon levels in urine specimens 
from Missoula area residents could not be correlated to radon in water (Schumbert,
1992).
EPA has set levels o f 4.0 pCi/1 in indoor air as the level at which homeowners 
should consider mitigation (Pushkin, 1989). A study done by the Missoula City County 
Health Department found average radon levels of: 4.2 pCi/I in Zip Code 59801; 5.8
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pCi/1 in Zip Code 59802; and 7.2 pCi/1 in Zip Code 59803. The limits o f each zip code 
area are shown in Figure 1. Fifty homes of the 300 homes investigated exceeded 10 pCi/1 
(Kickert, 1991). Montana and 41 other states participated in a study of radon levels in 
homes. Montana had the fifth highest percentage of homes testing above 4 pCi/1 with 
42%. A map of radon levels in ambient indoor air by state is shown in Figure 3 on the 
following page. Twenty percent o f the nationwide samples exceeded the EPA action 
level o f 4 pCi/1. Missoula County had 35 o f 60 samples exceeding the action level with a 
high o f 42.2 pCi/1 (Montana DEQ, 1993).
Radon in water is estimated to have a 10,000 to 1 transfer ratio from water to air 
(Hopke et al, 1996). Thus, a level of 10,000 pCi/1 in water would produce 1 pCi/1 in air. 
Based on this ratio and the average concentration o f radon in United States public water 
supplies, it is estimated that 170 deaths per year are attributable to radon in public water 
supplies (Crawford-Brown, 1992). This is about 1% to 3% o f the total risk from radon in 
the environment
EPA sets drinking water standards based upon 1x10"  ̂to 1x10^ risk o f harmful 
effects due to contaminates in water based upon a lifetime o f exposure. The 1986 
Amendments to the Safe Drinking Water Act required EPA to regulate a number of 
constituents including radon in a short time frame. The 1991 proposed maximum 
contaminate level was 300 pCi/1 for radon in drinking water which EPA believed 
corresponds to 1.4 x 10"* risk potential (EPA, 1991). The risk due to radon is primarily 
based on inhalation of radon out gassed during showers or while running water (EPA,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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1991). This requires a different evaluation than other drinking water contaminates in 
which the exposure path is ingestion
Because radon is a volatile gas, surface waters generally have low radon levels 
and public water systems using surface water will not have a problem complying with the 
300 pCi/1 standard. Surface waters have radon levels o f 30 to 40 pCi/1 which is about 
15% o f  the proposed MCL and significantly below regulator interest (Crawford-Brown,
1992). Water systems using groundwater as a source may have to use aeration or other 
treatment techniques to comply with this standard. A 1992 study indicated that 32,750 
public water supplies would be affected and compliance costs would exceed 
$2,500,000,000 per year (Raucher and Drago, 1992). Mountain Water Company would 
need to spend $4,113,650 for capital improvements and $7,409,600 on operating expense 
for 20 years (Brown and Caldwell, 1991).
In 1996, Congress passed amendments to the Safe Drinking Water Act which 
slowed the pace o f regulation o f substances in drinking water. The scientific validity and 
the cost to benefit ratio o f regulating radon at 300 pCi/1 was questioned. The 1996 
amendments called for EPA to arrange for the National Academy o f Sciences to prepare 
a risk assessment and an assessment o f risk reduction benefits for radon (EPA, 1996). By 
February 1999, EPA must publish a health risk reduction and cost analysis for varying 
radon standards (EPA, 1996). By August 1999, a maximum contaminate level must be 
proposed and promulgated by August 2000 (EPA, 1996). Due to the question of water’s 
contribution to radon in air, EPA is required to establish an alternate MCL for radon that 
is linked to average outdoor radon levels (EPA, 1996). Average outdoor radon levels are
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0.4 pCi/1 (EPA, 1992). States with a multimedia radon program can submit an 
alternative program that reduces risk to human health by an amount equal to or greater 
than the proposed rule (EPA, 1996). Using a 10,000 to 1 transfer ratio from water to air 
would produce a radon MCL of four thousand pCi/1. Uncertainty with the factors used in 
the health risk calculations will result in lowering o f the proposed standard from the 4000 
pCi/1 calculated above but the anticipated MCL would be greater than the currently 
proposed MCL of 300 pCi/1 (EPA, 1996).
Radon and Geology
A strong relationship exists between the radon levels in groundwater and the host 
rock. Radon levels in groundwater are directly proportional to levels of uranium and 
radium in the saturated rock matrix (Vohra et al., 1981). Groundwater samples from 
granite and granite alluvia in Maine and in Idaho have high levels of radon but radon 
levels are extremely variable dependent on rock type, depth and uranium content (Graves 
et al., 1987). Radium and uranium levels in groundwater do not show any consistent 
relationship to radon levels in groundwater (Graves et al., 1987). Studies in Idaho have 
shown that granites and granite alluvia tend to have higher radon levels than basalts 
(Graves et al., 1987). A study in Texas found radon levels in water were elevated due to 
proximity to volcanic ash layers (Cech et al). The Texas study did not find a correlation 
in radon levels to bulk aquifer material. Another study found no correlation between 
radon concentration and calcium, magnesium, iron, potassium or sodium (Vohra et al., 
1981). Radon levels in groundwater were found to increase with depth (Hoehn, 1989).
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Data are not available on the uranium and radium content o f the materials within 
the Missoula Valley Aquifer. Volcanic ash layers are present in the geologic material o f 
the Missoula Valley. Clays and silts generally have higher levels of uranium than sands 
and gravel (Schumpert, 1992). Wells in the Missoula Valley Aquifer with Unit Two 
material may have higher radon levels than wells without this fine grained material.
Some o f the wells were drilled and completed in areas with more clay and silt. This 
study may determine if  material with higher portions of radioactive minerals occur 
locally or regionally within the Missoula Valley.
Radon and Groundwater
Radon levels in groundwater throughout the country are shown in Figure 4. In 
general, radon levels were highest in the Appalachian Mountains, Cascades, the Front 
Range of Colorado and in the Northern Rockies o f Montana and Idaho. Missoula County 
had average radon concentrations greater than 10,000 pCi/1 in the wells sampled. 
Researchers in Maine found groundwater radon levels o f 1500 to 39,000 pCi/1 in ten 
different granite formations (Bodansky et al., 1987).
Radon gas is extremely soluble in water and its solubility is inversely proportional 
to temperature. At 50*̂  C., the solubility o f radon is 13 cc per 100 cc of water, which is 
equivalent to 160,000 pCi/1 (Bodansky et a l ,  1987). This results in no practical 
limitations on radon levels except as limited by uranium and radium decay of the host 
rock. Well water in Maine has been found with radon levels as high as 583,000 pCi/1 
(Cothem, 1987).
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Radon in groundwater has been found to vary seasonally with the highest levels 
in winter and lowest in the spring. A study, done near Salzburg, Austria, evaluated 
seasonal effects on radon levels in groundwater from a limestone aquifer. The results 
showed a seasonal variation of up to 300% because snow and frost formed a cap that 
trapped the radon in the soil (Vohra et a l ,  1981). A layer o f snow and ice occurs nearly 
every winter in Missoula which could increase radon levels in the aquifer. Reduced 
radon levels were found a short time after large rain storms occurred due to dilution of 
the groundwater (Vohra et al., 1981). Large summer thunderstorms or spring run off in 
Missoula may provide a source of low radon water. However, it is more likely surface 
waters from storm events, which infiltrate quickly to the Missoula Valley Aquifer, do not 
have time for ingrowth o f radon into the water.
A shallow sand and gravel aquifer in California was studied to evaluate radon 
levels and to determine porosity (Graves et a l ,  1987). Porosity of the aquifer was 
determined by the emanation rate of radon into water based upon the amount o f radium 
in the rock matrix. Sufficient data is not available for utilization of this technique on the 
Missoula Valley Aquifer.
Radon can also be used to determine the location and magnitude of groundwater 
seepage into surface waters. The USGS studied a 1.2 kilometer reach of a small bedrock 
channel stream in Tennessee (USGS, 1987). The test consisted of measuring stream flow 
at both ends o f the reach along with radon levels at 11 points within the reach. The test 
was run under base flow (1 cfs) conditions with little or no influence from tributaries.
The stream bed is on clay rich limestone with groundwater flowing in at discrete points.
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The measurements showed a steady decrease o f about 50 disintegrations per 
minute per liter (dpm/1) per 300 meters o f stream due to outgassing o f the radon. At a 
point about 800 meters from the start o f the studied section, radon levels increased from 
34 dpm/1 to 196 dpm/1, indicating groundwater recharge. The percentage o f water from 
the aquifer was calculated by the following mass balance equations;
Qgw = L ^ j i A J Q „  and = Qs + Qgw where
( - À J
Q; = flow rate upstream o f seepage (cfs)
Qp, = flow rate o f groundwater seepage (cfs)
Qq, = flow rate o f combined groundwater and surface water (cfs)
A^ = radon activity o f combined water (dpm/1)
= radon activity of groundwater (dpm/1)
A; = radon activity upstream o f seepage (dpm/1)
The groundwater had a radon activity o f 489 dpm/1 and was 1.62 cfs and Q, 
was 1.04 cfs. The mass balance equation yields 0.58 cfs of groundwater seepage which 
is exactly the increase observed in stream flow through the reach. The point of inflow 
was confirmed by measuring water temperatures. This was a fairly simple test of using 
radon for mass balance. Some factors that would complicate this type of study in other 
areas are increased flow rates, inflow or outflow throughout the reach, more turbulence 
that would increase out gassing and lower groundwater radon levels. However, this is a 
valuable aid to hydrogeologic investigations that should be considered.
Another case study that has implications for study o f radon in the Missoula 
aquifer was done on the River Glatt in Switzerland (Hoehn, 1989). The River Glatt is the 
recharge source for adjacent unconfined aquifers. The aquifer is less than 10 meters 
below surface level, is hydraulically connected to the river and about one meter lower
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than the river stage. Three sites were selected that had a series of monitoring wells at 
increasing distance from the source o f recharge. The purpose o f the study was to 
determine flow rates based on radon levels. It was assumed that uranium and radium 
were evenly distributed in the aquifer matrix, flow rate was constant, loss of radon to the 
vadose zone was constant and the infiltrating water did not mix with the older 
groundwater. A radioactive element reaches secular equilibrium with its parent as 
described by the radioactivity law:
A, = A, [1 -exp (- M)]
Where: \  = Activity of daughter at time t
A, = Activity o f daughter at equilibrium
X = radioactivity decay constant = 0.18 days '* for radon
t = time (days)
Based on this equation, radon should reach equilibrium with radium in about 25 
days. This was confirmed through laboratory experiments (Hoehn et al, 1992).
Samples were taken for two years to determine if  the velocity could be 
determined based on radon levels. The radon levels increased with distance and reached 
equilibrium at about 100 meters from the river. The calculated velocity was about 4.5 
meters per day. The samples used to determine velocity were taken near the water 
surface. Radon levels increased with depth due to increased mixing with older water and 
less outgassing. Hence, samples at depth were not usable for determining groundwater 
velocities (Hoehn, 1989).
Weather and temperature had a large impact on radon levels in the River Glatt 
aquifer. Radon levels doubled when the ground was frozen. The authors attributed this 
to the ground acting as a cap preventing radon emanation into the atmosphere. This
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seasonal rise made the winter data unsuitable for calculating residence times and velocity 
(Hoehn, 1989). This study will attempt to determine if  radon levels in the Missoula 
Valley Aquifer increase under those conditions by evaluating radon levels following 
large storm events and annual freeze and thaw periods.
Hoehn et al (1992) performed a laboratory experiment to verify the validity of the 
field tests. A bench scaled experiment was performed in which radon-free surface water 
was pumped through a five-meter long box. Radon levels were measured at different 
points along the flow path within the box. The results showed that the primary factor 
controlling radon levels in the water was ingrowth of radon from the radium in the soil 
matrix. Radon production was not constant due to heterogeneity o f the sand used for the 
experiment (Hoehn et al, 1992).
Radon has been used in a variety o f manners as a tool for evaluating properties of 
aquifers. The work done by Hoehn on the aquifer near the River Glatt may be applicable 
to the Missoula Valley Aquifer. Seasonality o f  radon levels reported in Vohra's work 
could be similar to results obtained in Missoula. Geologic information relative to radon 
reported by Cech and Graves may correlate with geologic features found in the Missoula 
area. This study will attempt to utilize the radon information collected to better define 
the hydrogeologic characteristics o f the Missoula Valley Aquifer. It is further anticipated 
that the human health concerns can be better quantified by this study.
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CHAPTER 3 
SAMPLING AND TESTING METHODS
The first objective was to provide baseline radon information on MWC 
production wells. Objective one was accomplished through a set sampling and testing 
procedure. All operating Mountain Water Company wells were tested from April, 1992 
to June, 1994 on about a biweekly basis. Complete data are not be available for all sites 
as MWC does not use many o f its wells during the winter months.
Sampling o f wells consisted of running the well until a minimum of five casing 
volumes o f water had been pumped prior to sampling. The sample was taken through a 
short length o f tubing attached to a dedicated sample tap on the well discharge piping.
The tubing was used to fill an eight liter bucket and a 23 ml sample bottle was immersed 
in the bucket. The bottle was held upside down and the hose inserted into the bottle. A 
minimum o f five volumes o f water were circulated through the sample bottle. The bottle 
was capped under water with no head space. Any bottle with air was retaken to get an air 
free sample. The bottles were labeled with the well number, sample time and date. 
Duplicate samples were taken at all sites. The bottles used were 23 milliliter borosilicate 
bottles with plastic compression caps.
The Clark Fork River was sampled by immersion of the sample bottle and 
capping the bottle under water. The samples were taken in flowing, aerated water. The 
Clark Fork site was downstream o f the Van Buren Street Foot Bridge and above the 
irrigation ditch bypass to the river.
The samples were stored in a refrigerator prior to addition o f the scintillation 
cocktail. Twelve milliliters o f water were removed and replaced with 12 milliliters of
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Beckman Ready Gel, a xylene based scintillant. The finished samples were stored for 
four hours in a dark room at room temperature to allow the radon progeny to reach 
equilibrium.
The samples were tested in a Hewlett-Packard Liquid Scintillation Counter (LSC) 
which counts the alpha and the beta radiation from radon disintegration. Liquid 
scintillation is a counting technique in which a fraction of the ionizing radiation is 
transferred to compounds that fluoresce. The absorbed energy in the fluor produces 
energy emissions (scintillations) that are detected and amplified by a photomultiplier 
tube and recorded. The LSC counted the energy released in three regions: 0-2000 kEv, 
25-900 kEv and 0-25 kEv. The 0-25 band is typically background radiation and was not 
used. The 0-2000 band was used to obtain counts over the whole spectrum and used as a 
quality check. The middle region from 25-900 kEv was used to obtain the raw data.
Each sample was counted for fifteen minutes and the average count per minute used for 
calculations o f radon levels. A minimum of four laboratory standards of known radium 
concentration were run with each set o f samples. The laboratory standards were prepared 
from a National Institute for Standards and Technology (NIST) radium standard and 
should have been constant for the length of the study. Evaporation of the cocktail would 
be the only source o f reduced activity for the laboratory standards. A typical run 
included thirty-two water samples and four laboratory standards with a run time of over 
nine hours.
When possible, samples were run within 24 hours o f collection to maximize the 
raw radon level and minimize the time correction required. Some samples were run a
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second and third time at 24 hour periods to determine the difference in radon levels over 
time. No samples were counted for the first time with a holding time greater than 48 
hours. EPA protocol allows up to 72 hours holding time prior to counting the samples 
(EPA, 1991). Also, a set o f 30 samples were taken from one well over a fifteen minute 
period to determine the variability o f samples. To ensure the accuracy of the LSC, one 
set o f split samples were collected and shipped overnight to four other laboratories for 
comparative analysis.
Environmental factors which might affect radon levels were evaluated. Radon 
data were compared with data on weather, geology, hydrogeology, chemistry and other 
information. The National Weather Service provided data for the Missoula area from the 
weather station at the Missoula Airport. Weather data used is found in Appendix C. 
Available well logs were used to determine the geology of the subsurface. The well logs 
appear in Appendix B. The logs vary in quality o f data reported. The interpretation was 
based upon my opinion o f the reliability o f the driller's report. Three of the sites tested 
have two wells in very close proximity. The radon data in conjunction with the well logs 
provided information on the correlation with geology. Water chemistry was taken from 
Mountain Water Company's testing results.
A test on Well 34 Maurice Avenue was conducted in May, 1992. The well has a 
capacity o f nearly 7000 gallons per minute and is located near the Clark Fork River. The 
large capacity and proximity to the Clark Fork River make it ideal for using radon in a 
mass balance of the w^ter sources. A decreasing radon level would indicate influence of 
the Clark Fork River while an increasing radon level could indicate influence of the
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Tertiary sediments on the aquifer. A map o f mean radon level by well site was produced 
to determine spatial relationships.
Radon levels in ambient air for Missoula are known. A determination of radon 
levels in water enabled a calculation to be done to determine the percentage of radon in 
indoor air derived from water. The results should help focus the debate on the most 
effective s tra te^  to protect human health. It will also help determine a radon control 
strategy for Mountain Water Company.
Statistical analysis will involve using paired t tests and linear regression 
techniques. Paired t tests are used to compare matched sets o f data. The null hypothesis 
of a paired t test is that the difference of paired samples is not significantly different from 
zero. The alternative hypothesis is the value is significantly different from zero. A 
confidence interval o f 95% will be used to determine if  values from paired t tests are 
statistically identical. The value o f one sample is subtracted from its matched sample to 
determine a mean difference for all matched pairs. A confidence interval can be 
established based upon the number o f paired samples. As an example, duplicate samples 
from one well can be compared over time to determine if statistically the radon levels are 
the same. This is one o f the steps in quality control.
Linear regression is used to determine the best line through a collection of paired 
data points. Least squares fits are done to determine the degree of variance from the line 
to each set o f data. An value is calculated based on the least squares fit. A value of 1 
or -1 means all data points lay exactly on the regression line and a value of zero means 
there is no relationship between the data points. An value o f 0.90 is considered good
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correlation between the variables. Regression will be used to fit standards to radiation 
levels, comparison o f results from different laboratories and for comparing sample results 
with environmental parameters such as weather.




The quality o f the results is directly dependent upon the accuracy o f  the standards. 
The laboratory standards used for this project were made from a  radium 226 standard 
prepared by the National Institute for Standards and Technology (NIST). The NIST 
standard has a concentration o f 3.984 X 10^ grams o f  radium per gram of solution and 
the total uncertainty o f the standard is + 1.20%. The NIST standard was prepared in 
1984 and was eight to ten years old when used for this project. The half life o f radium is 
1620 years, therefore the decay would be 0.43% ten years after the preparation o f the 
NIST standard. The laboratory standards were prepared in December, 1991, by addition 
o f  a known number o f  micrograms (ug) o f  NIST standard to a known volume o f water 
and allowed to equilibrate prior to verification o f  accuracy. The laboratory standards 
were kept in  a  refhgerated area when they were not in use.
The laboratory standards have a  known concentration o f  NIST standard which is 
convertible to pCi/1 and can be used to develop the ratio o f counts per minute to 
radioactivity. Twenty different concentrations o f  laboratory standards were used, ranging 
from 1.5 ug o f radium to 3440 ug o f radium. These correspond to raw counts from 30 to 
7700 counts per minute including background radiation. Most o f the laboratory 
standards were counted several times so 300 results were available for the standard data. 
Table 2 below summarizes the data for the standards used during the test.
27
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Table 2
Laboratory Standards For Calibration of the LSC
ug of Radium Calculated pCi/1 Frequency Counted Percentage
1.5 24.98 4 1.3
2.5 41.64 3 1.0
5 83.27 9 3.0
7.5 124.91 9 3.0
10 166.55 11 3.7
12 199.85 1 0.3
12.5 208.18 4 1.3
15 249.82 49 16.3
25 416.36 4 1.3
30 499.64 14 4.7
35 582.91 58 19.3
70 1,165.82 47 15.7
105 1,748.73 10 3.3
140 2,331.64 57 19.0
175 2,914.55 1 0.3
345 5,745.82 13 4.3
1030 17,154.18 2 0.7
1375 22,900.01 1 0.3
2575 42,885.45 2 0.7
3440 57,291.64 1 0.3
TOTAL 300 100.0
For quality control analysis, the standards data were subdivided into three groups. 
Group one was all 300 standards. Group two consisted o f all standards less than or equal 
to 140 ug o f radium and numbered 280 cases. Group three included all standards less 
than or equal to 35 ug o f radium and numbered 166 cases. The raw water samples tested 
generally had count rates o f less than 110 cpm which corresponds to about 35 ug of
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radium. Histograms are shown as Figures 5 ,6  and 7 on the following pages, and the
regression analyses are summarized below.
Tables
Regression Analysis o f Radium Laboratory Standards
Group Constant Upper 95% Cl Lower 95% Cl Ratio Upper 95% Cl Lower 95% Cl
<35 ug 31.04 32.02 30.06 0.1314 0.1338 0.1290
<140 ug 31.50 32.40 30.60 0.1327 0.1334 0.1320
All 300 30.39 31.74 29.03 0.1354 0.1357 0.1352
The constant is the background radiation counts per minute and would be 
subtracted from the raw counts. The background radiation levels varied from 30.39 to
31.50 cpm for the regression analysis. Schumpert (1992) used a background level of
29.50 cpm for his work wdiich compares well with the values found in this regression 
analysis. Schumpert used the same counting windows and standards for his study. The 
ratio is used to convert from counts per minute (cpm) to pCi/1. The ratio is found by 
dividing the known radium level in pCi/1 by the counts per minute from the scintillation 
counter. The equation for conversion o f counts per minute to pCi/1 would be pCi/l = 
(cpm - constant) /  ratio/ LSC constant.
Figure 5
Distribution o f Laboratory Standards 
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Figure 6
Distribution o f Laboratory Standards 
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Figure?
Distribution o f All 300 Laboratory Standards
The value for ail three cases is over 0.98 indicating a strong linear correlation 
between calculated pCi/1 for the standards and counts from the scintillation counter. 
Evaluation o f the histograms showed that using the data set with all 300 samples required 
use o f six significant outliers. They all correspond to greater than 345 ug of radium 
added and have higher cpm than found in the groundwater samples. These outliers have
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a large im pact on  the  regression analysis because  o f  the high counts and tend to  skew the 
constan t o r background  coun t level. E ach  sm alle r set has tw o ou tliers g reater than three 
standard  dev ia tions from  the  m ean. B oth  sets exh ib it a  norm al d istribution How ever, 
the values from  th e  group  < 140  ug will b e  used for th e  factors to  convert the  raw  cpm  to 
pCi/1. T his decision  is based  upon using  the  larger sam ple group will decrease the  95®-o 
confidence interval fo r th e  slope o f  d ie  line. T he calcu la ted  values fo r ra tio  and  constant 
for <35 ug  o f  radium  group  is  w ith in  th e  95%  confidence interval for the  <140 ug o f  
radium  group. T he equation  used  to  convert from  raw  counts per m inu te  in the  sam ple to 
pCi/1 w ould  be
p C id  =  (cpm  - 3 1 .5 0 ) / 0 . 1327 /1 .2 
T he 1.2 is a  conversion  constan t for th e  scin tillation  counter. T he value above is the 
radon level a t the  tim e o f  counting  and  m ust b e  corrected  to  the tim e o f  collection by the 
equation:
Lo =  L c » e ““ '” «*" w here
L o=  radon level at tim e o f  collection
Lg =  radon level a t tim e o f  counting
T  =  tim e in  hours from  co llection  to  counting
E vaporation  o f  a  portion  o f  th e  standards during the course o f  th e  study could  
cause a  decrease  in the  standards' counts over the  duration  o f  the  study. T he standards 
w ere refrigerated  be tw een  uses to  m inim ize evaporation. T he standards’ d a ta  were 
analyzed to  determ ine i f  a  decrease  occurred  during the study. T he standards were used 
for o v er tw o  years and  th e  sam ples w ith 1 5 ,3 5 ,7 0  and  140 ug o f  radium  accounted  for
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70%  o f  the standards counted. Least square fits w ere done on all four standards to
determ ine change over tim e and sum m arized below  in Table 4.
Table 4
Evaluation o f  Laboratory Standards 
for C onsistency through the Study Period
ug Ra Constant Slope # o f Percent Mean Upper Lower
Added (cpm) Samples Change Value 95% Cl 95% Cl
15 63.47 -0.001 49 -0.04% 63.5 64.1 62.9
35 108.0 -0.022 58 -1.19% 107.3 108.8 107.2
70 190.4 +0.037 47 +0.91% 191.3 191.5 189.3
140 343.3 -0.149 57 -2.25% 339.0 344.9 341.7
T he constant is  the  cpm  for the  laboratory standard at the  start o f  the study based 
upon the regression analysis w ith the  slope representing the change in standard counts 
during the test period. The percent change w as calculated from the difference between 
the constant and the slope tim es the num ber o f  sam ples taken. As an exam ple, the 
radiation level in cpm  for the  70 ug/1 o f  radium  standard w ould be 190.42 +  0.037 * T, 
where T  is num ber o f  tw o week sam ple periods since the beginning o f  the study. The 
95%  confidence interval was calculated for each set o f  sam ples and is less than 1 %  for 
the 15 ug sam ple and  less than 0.5%  for the 140 ug samples. A  summary o f  the 
laboratory standards counted is found in A ppendix G and is shown graphically in 
Appendix H.
Laboratory Quality Control
Several different analyses were done to  determ ine the accuracy and precision o f 
the  results. O ne m easure o f  the accuracy was done by direct comparison with other 
laboratories. Tw elve wells were sam pled on July  6 ,1 9 9 3  w ith ten sam ples taken at each
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site Tw o sam ples from  each well w ere sent overnight to four o ther laboratories for their 
analysis. T he laboratories used w ere M o n ^om cry  Laboratories (JM M ), Philadelphia 
Suburban W ater C om pany (PSW CO ), Energy Laboratories. M ontana Bureau o f  M ines 
and Geology (Butte). T ab le  5 has a  sum m ary o f  the laboratories with pertinent 
information.
T a b le s
Laboratory Challenge Information
Laboratory Location Method Count Time # of Duplicates
JMM Pasadena, CA Lucas Cell 30 Minutes Two
PSWCO Bryn Mawr, PA LSC 60 Minutes Twelve
Energy Casper, WY LSC 10 Minutes Zero
Butte Butte. MX LSC 120 Minutes Twelve
LSC Missoula, MT LSC IS Minutes Twelve
An increased counting tim e should increase the total counts and reduce the
statistical variation betw een sam ples However, a  long counting period for each sample
will result in large tim e correction factors for sam ples run later in the series. For
exam ple, Butte used a  tw o hour count tim e which produces consistent results for the
paired sam ples but the final sam ples had tim e corrections o f  greater than 48 hours.
D uplicate sam ples run by a laboratory provide a  m eans for internal quality control. The
results for the  five laboratories are presented in Table 6 and show n in Figure 8.
Table 6

















# pCi/L pCi/L pCI/L pCi/L pCi/L pCi/L pCiiL pCiA pCi/L
12 296 325 287 510 510 388 390 229 243
14 452 461 333 670 492 520 276 340
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17 786 804 580 1100 865 876 524 541
20 379 369 327 390 457 458 351 361
21 401 408 344 560 453 458 451 448
23 435 412 355 360 484 465 431 444
27 285 304 203 390 318 310 323 336
28 702 641 551 860 712 676 605 629
31 343 342 324 590 550 386 385 383 384
35 393 444 405 470 488 443 454 423
36 369 346 343 420 409 404 448 401
38 392 365 361 580 428 426 416 469
Figure 8









The results from the five laboratories were compared using paired t tests and 
linear regression techniques. The first analysis done was a comparison of the paired 
samples run by the three laboratories that ran all 24 samples. Linear regression was run 
to compare samples with their duplicates. The regression was done with a constant of
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zero and should have a slope of one. The following results are shown in Table 7 below 
and Figure 9 using the Mountain Water data as an example.
Table 7
Comparison of Duplicate Samples within a Laboratory




R‘ Value T Value
Butte 1.01 0.99 1.03 0.9986 89.1
Mountain Water 1.00 0.96 1.05 0.9961 42.5
PSWCO 0.98 0.93 1.02 0.9952 47.7
Figure 9
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The values show a highly significant correlation between the paired samples as 
expected and the slopes of the regression lines for the three laboratories have a value of 
one within the 95% confidence interval. Paired t tests of the three sets of results all 
contained zero within the 95% confidence interval. This information shows that each
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laboratory found internally consistent results between duplicate samples. Any variance 
between laboratories would have to do with background counts differences, conversion 
from counts to picoCuries per liter or calibration o f the equipment.
Paired t tests were done between the samples from the various laboratories to 
determine if statistically they would be considered the same data set using a 95% 
confidence interval for the paired samples. The comparisons were very poor with only 
two o f the ten possible combinations containing zero within the 95% confidence interval 
for the paired samples. The two that contained zero were Ener©f compared with 
PSWCO and Mountain Water compared with PSWCO with t values o f -2.14 and 1.12 
and standard errors o f the means o f 18.6 and 20.3 pCi/1 respectively. This led to a next 
step o f running regression analysis to determine if  the differences could be confined to 
constant or ratio differences. If  the laboratories were getting exactly the same results, the 
ratios o f the radon comparisons would be 10  and the constant or intercept would be zero 
with an value o f 1.0. Any variances will produce different results from different 
laboratories using identical samples. A differences o f constants between laboratories 
would most likely be attributable to variation in correcting for background radiation and 
would be o f less concern than ratio variances. A variation in ratio between laboratories 
would indicate a calibration problem or a data conversion problem within one or both 
laboratories. Four regression analysis are shown below that compare Mountain Water 
results with the four other laboratories. Similar comparisons were done between the 
other laboratories with similar results. The graphs (Figures 10-13) show the 95% Cl for
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the mean as well as the ratio and constant of the regression line. The narrower the 95%
confidence interval indicates a better correlation of the paired samples.
Figure 10 
Regression Analysis Comparing 
Butte and Mountain Water Radon Samples
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Figure 11
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Figure 12 
Regression Analysis Comparing 
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Figure 13
Regression Analysis Comparing 
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The graphs are typical o f the results o f comparisons between labs. The equations 
for converting values from one laboratory to another are shown in Table 8. Table 9 has
the correlation values for the regression analysis.
Table 8 
Equations for Converting 
Radon Values between Laboratories
Lab Butte Energy JMM MWC PSWCO
Butte B=1.38E-18.8 B=0.62J+122.9 B=I.00M+51.6 B=1.02P+65.4
Energy E=0.65B+46.9 E=0.4J+140.1 E=0.65M+85.8 E=0.81P+36.9
JMM J=1 20B-1.3 J=1.72B-57.0 J=1.2M+62 J=0.94P+198.2
MWC M=0.97B-37.1 M=1.39E-73.7 M=0.63J+62.9 M=1.07P-6 4
PSWCO P=0.47B+186 P=0.81E+111.5 P=0.26J+247.4 P=0.5M+193,8
Lab Butte
Table 9
Values for Laboratory Comparisons 
Energy JMM MWC PSWCO
Butte 0.91 0.74 0.97 0.48
Energy 0.91 0.68 0.90 0.65
JMM 0.74 0.68 0.76 0.24
MWC 0.97 0.90 0.76 0.54
PSWCO 0.48 0.65 0.24 0.54
These data show a great deal o f variance from laboratory to laboratory with no 
consistent differences between them. The data from JMM and PSWCO show low 
correlation to other sets o f data with a maximum of 76% of the variance explained by the 
regression fit. The low correspondence indicates a difference between these two 
laboratories and the other three laboratories. PSWCO did not compensate for 
background radiation. This compensation was done by myself based upon the raw counts 
for blanks. The correlations were not significantly changed by the subtraction o f
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background from the data set; however the radon levels dropped an average o f 44 pCi/1 
for the PSWCO samples. The JMM samples were higher than the other samples and but 
did not vary in a consistent manner. The Butte and Mountain Water show an excellent 
correlation except for an offset o f about 50 pCi/1 between the two sets of data. The offset 
seems to indicate a difference due to background levels o f radiation. The Energy 
Laboratory data show good correlation to Butte and Mountain Water but have large 
offsets and the slope is significantly different than the other two sets of data. The 
intercept is about -20 pCi/1 for the Butte and Energy regression suialysis and about -75 
pCi/1 for Butte and Mountain Water. Both Butte and Mountain Water had a ratio o f 
about 1.40 counts to Energy's 1.00 counts in addition to the offset. This would indicate a 
problem in the correction from raw counts to radon level. The laboratories were 
contacted in order to reconcile these differences. When contacted in 1997, Dr. Andy 
Eaton o f Montgomery Laboratories (JMM) said they had some calibration problems with 
their Lucas Cell in 1993. He stated the Lucas Cell method had good correlation with 
LSC when used in a challenge study for Los Angeles Department o f Power and Water.
Dr. Eaton feels a systematic bias occurred with the Lucas Cell that was related to 
calibration and not to method. Montgomery Laboratories has switched to LSC for radon 
testing. Montgomery Laboratories results have been eliminated from further use in this 
study due to the calibration problem and low correlation with other data sets. PSWCO 
had a slope near 1.0 when compared to MWC and Butte with low offsets which would 
indicate good data. However, the values are 0.48 and 0.54. PSWCO data will be 
eliminated due to the low correlation with the other data sets. Roger Garling of Energy
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Laboratories was contacted in 1997 regarding the variance between Energy's results and 
the results for Butte and Mountain Water Roger stated that Energy had not done 
comparison work with other laboratories to determine the calibration o f their LSC. The 
lack o f demand for radon testing and lack of a  standard method with radium standards 
made major investments in LSC a low priority for Energy. The Mountain Water data 
would need to be multiplied by 0.65 and 85 pCi/1 added to get the Energy Laboratories' 
value.
The results from Montgomery Laboratories and PSWCO will not be used as 
comparison data due to the low correlation and high variability. Energy Laboratories' 
data set was eliminated due to the shorter counting time and the lack o f laboratory 
duplicates to compare internal results. Butte and Mountain Water have the most highly 
correlated sets o f data and one must be selected to use as the study goes forward. 
Mountain Water data will be used with the realization that the radon levels must be 
increased by 50 pCi/1 if  the Butte data proves to be more accurate..
In summary, there is not great consistency between laboratories but the three 
laboratories that ran all twelve duplicates show high internal consistency. Even when 
data show good correlation, the constants and ratios vary greatly between laboratories. 
Each laboratory's LSC seems to be calibrated differently. The manner in which each 
laboratory converts from raw counts to picoCuries per liter and the subtraction of 
background radiation are the key differences between results.
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Sample Quality Control
A second method o f  quality control involved using repeated runs o f identical 
samples to determine variability over time and between identical samples. Multiple 
samples o f one well that had reached steady state condition were taken and analyzed to 
check variances between samples and variances o f counts over time. This was done with 
Well 30 Bank Street Well on December 31,1992. The well produces about 3300 gallons 
per minute and when sampled, it had been running constantly for over a month. No 
changes had occurred in the weather which would greatly affect recharge rates from the 
river to the aquifer. Thirty-two identical samples were taken at 30 second intervals. The 
samples were run four times starting at intervals o f 10,34,58, and 82 hours after 
collection o f the samples. The samples were refrigerated between runs. Table 10 has the
time corrected radon levels for the samples and Figure 14 shows this data graphically.
Table 10 
Duplicate Samples from Well 30 
With Four Separate Counting Runs
SAMPLE 10 HOURS 34 HOURS 58 HOURS 82 HOURS
1 255.63 249.13 251.28 291.48
2 312.40 302.21 305.34 306,11
3 327.47 336.95 299.3 303.48
4 265.73 312.53 286.79 242.84
5 335.99 319.62 300.39 302.23
6 320.66 339.31 361.45 302.09
7 369.30 347.62 373.36 327.83
S 349.77 317.04 336.43 322.17
9 329.29 319.25 342.28 307.65
10 313.75 299.48 307.84 290.02
11 328.14 345.71 322.92 263.47
12 330.63 338.08 332.91 334.08
13 295.60 353.11 336.79 312.30
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14 326.76 331.59 392.2 306.53
15 343.58 306.12 348.76 311.04
16 354.91 334.47 273.04 302.84
17 308.95 321.11 272.82 281.68
18 318.37 318.95 316.40 289.46
19 346.59 355.32 348.59 319.00
20 372.07 346.41 322.93 297.79
21 321.51 360.49 303.21 345.18
22 351.34 340.94 312.63 299.60
23 328.34 304.96 286.72 330.23
24 303.45 329.83 330.09 321.94
25 352.75 313.45 347.01 341.22
26 322.62 342.93 338.77 324.71
27 400.13 358.85 371.45 323.69
28 354.71 345.29 297.58 269.33
29 300.50 292.95 305.62 333.00
30 363.17 330.04 286.92 298.33
31 341.78 353.42 319,85 348.32
32 344.87 359.84 294.36 383.66
400
Figure 14 
Duplicate Samples from Well 30 
With Four Separate Counting Runs
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This experiment was conducted to validate the time correction o f samples from 
counting time back to time o f collection. Figure 15 shows a graph o f raw counts and the 
radon decay curve versus time with individual and group 95% confidence intervals. The 
raw counts show the consistent drop off expected and in only two cases are the raw 
counts higher for an individual sample compared with the same sample and an extra 24 
hour holding time. The starting count was calculated from the average value of the 
actual counts and corrected back to time zero. The value o f raw counts at collection time
is 83.6 cpm with a 95% confidence interval from 82.1 to 85.0 cpm.
Figure 15 
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The question o f data quality as time from collection increases can be answered by 
comparison techniques between the four run times for the data. The two best 
comparisons are between individual samples through time and between all thirty two
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samples through time. A box plot o f each sample (Figure 16) shows the variation 
between individual samples over time. The box plots show Üie results o f the runs at the 
four different times and the mean. Sample 1 is the only set that is consistently different 
fiom the other samples and is not considered a representative sample. The collection and 
preparation data does not show any problem with the sample; however, it is significantly 
lower than the other 31 samples.
Figure 16 




Box plots were also done for each of the sets. These are shown in Figure 17. 
Sample 1 accounts for three o f the six outliers. There is a decrease in median value with 
the samples run at 58 and 82 hours compared to the first two sets. The summary 
statistics are presented in Table 11 and 12 below.








Summary Statistics o f 
Well 30 Duplicate Samples
RunTime Mean Standard Error Lower 95% Cl Upper 95% Cl
10 Hours 330.96 5.18 320.41 341.52
34 Hours 328.97 4.25 320.31 337.63
58 Hours 319.56 5.66 308.01 331.12
82 Hours 310.42 4.78 300.67 320.16
Mean o f 4 Runs 322.48 3.61 315.11 329.85
Mean of 128 Tests 322.48 2.57 317.42 327.60
Paired t  tests were run to compare the results for all samples from one counting 
session with the other counting sessions. The comparisons validate the time correction 
and that long holding times do not reduce the accuracy of the results if  the 95% 
confidence intervals include zero. The comparisons are summarized below.
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Table 12 
Summaiy Statistics for 
Well 30 Paired T Tests
Comparison Mean Standard Error Lower 95% Cl Upper 95% Cl t value
10 to 34 Hours 1.99 4.41 -7.01 10.99 0.45
10 to 58 Hours 11.39 5.89 -0.63 23.42 1.93
10 to 82 Hours 20.55 5.86 8.59 32.51 3.51
34 to 58 Hours 9.41 5.52 -1.85 20.66 1.7
34 to 82 Hours 18.55 5 43 7.48 29.63 3.42
58 to 82 Hours 9.15 644 -3.99 22.29 1.42
The data suggest the samples started at 82 hours after collection were statistically 
significantly different than the samples run at 10 and 34 hours after collection. This is 
based upon a 95% confidence interval. The reduction is about 3 cpm or 20 pCi/1 from 10 
hours to 82 hours. The reduction may be due to evaporation o f the sample as each run 
takes nine hoins in the scintillation counter at room temperature. By 82 hours, the counts 
per minute average less than 60 o f which 31.5 is background radiation. This would 
account for increased variance but not a consistent lowering o f the values through time. 
The radon decay is constant and would result in a greater correction factor but all cpm 
values should be the close to the same when corrected to time o f collection. The 
variance increases due to statistical variation using a lower number o f total counts than in 
samples run before the radon levels dropped. The 95% confidence interval is nearly the 
same for each run regardless o f holding time indicating the lower levels o f radon are 
counted as consistently as samples with higher raw counts. Any samples held more than 
two days will be viewed at as possibly having lower counts than samples with a shorter 
holding time. Review o f all samples collected show no samples for the entire study were
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analyzed for the first time with a holding period o f greater than 48 hours from collection 
to coimting.
Biweekly samples were taken from all operating MWC wells between March 24, 
1992 and June 27, 1994 for a total o f 62 sampling events. A pair o f samples was 
collected from each well as described in Chapter 3. Both o f the samples collected at a 
well were counted 390 times during the study. If  sample collection techniques and 
sample preparation techniques were consistent, the pair o f samples would have identical 
radon levels. Paired t tests were done for duplicate samples from each well to test the 
null hypothesis that the mean difference between the paired samples is zero. The 
alternative hypothesis is that the paired differences are not zero indicating there is a 
difference between the first and second sample collected. The results from the paired t
tests for each well are summarized in Table 13 below.
Table 13 
Results o f Paired T Tests o f
Samples b y  Well
Well Number of Mean of Mean of Mean Lower Upper
Number Paired Samples Sample 1 Sample 2 Difference 95% Cl 95% Cl
1 3 346.97 341.62 5.35 (134.16) 144.86
2 0 235.07 N/A N/A N/A N/A
3 10 348.68 382.06 (33.37) (59.14) (7.61)
4 5 290.29 263.81 26.48 6.07 46.89
8 6 296.09 285.55 10,54 (13.90) 34.98
9 10 300.35 321.96 (21.61) (40.92) (2.30)
10 4 347.17 369.07 (21.89) (113.80) 70.01
11 13 307.85 320.01 (12.16) (32.13) 7.82
12 17 296.97 310.21 (13.24) (32.67) 6.19
14 17 395.83 387.58 8.25 (12.99) 29.50
16 3 403.14 408.53 <5.39) (79.16) 68.37
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17 14 651.68 656.03 (4.35) (33.72) 25.01
18 1 338.24 340.04 (1.80) N/A N/A
19 10 236.81 232.13 4.69 (12.04) 21.41
20 21 337.72 336.16 1.56 (14.65) 17.78
21 18 366.89 357.44 9.46 (12.07) 30.98
22 5 317.67 317.31 0.37 (38.94) 39.68
23 23 355.98 361.19 (5.21) (20.28) 9.87
24 23 315.76 314.60 1.16 (16.46) 18.78
25 14 256,04 357.65 (1.62) (27.14) 23.90
26 13 318.59 310.36 8.23 (11.62) 28.08
27 10 213.19 234.42 (21.23) (48.70) 6.23
28 15 565.67 566.45 (0.77) (21.84) 20.30
29 10 344.76 330.52 14.24 (15.44) 43.99
30 12 325.76 332.96 (7.21) (21.13) 6.72
31 4 305.16 275.49 29.67 (13.22) 72.55
32 14 250.50 261.29 (10.79) (29.26) 7.67
33 1 310.52 324.33 13.81 N/A N/A
34 2 319.64 317.58 2.06 (75.58) 79.70
35 9 353.89 350.04 3.85 (18.07) 25.78
36 21 338.17 346.44 (8.27) (23.47) 6.93
37 23 292.19 291.62 0.57 (10.85) 12.00
38 18 341.22 345.74 (4.52) (21.45) 12.41
39 21 373.07 378.28 (5.21) (17.65) 7.23
Summary 390 347.34 349,98 (2.64) (6.20) 0.92
Table 13 has the data for 34 wells o f which two have only one paired sample and 
one has no paired samples so can not be analyzed. Twenty-eight o f the remaining 31 
satisfy the null hypothesis that the mean difference is zero based upon a 95% confidence 
interval. A total o f 390 paired samples were taken and the mean value of sample one was 
347.34 pCi/1 and the mean value o f sample two was 349.98 pCi/I. The null hypothesis is 
met for a paired t test using all 390 samples at the 95% confidence interval. Three wells
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do not meet the null hypothesis at the 95% confidence interval and they are Wells 3 ,4  
and 9. However, all three meet the null hypothesis at the 99% confidence interval as 
shown in the table below.
Table 14 
Results o f Paired T Tests o f 
Samples by Well
(99% Confidence Interval)
Well Number Number of Mean of Mean of Mean Lower 99% Upper 99
Paired Samples Sample 1 Sample 2 Difference Cl Cl
3 10 348.68 382.06 (33.37) (70.38) 3.64
4 5 290.29 263 81 26.48 (7.37) 60.33
9 10 300,35 321.96 (21.61) (49.36) 6.14
Error Determination
As shown previously, sets o f samples taken under theoretically identical 
conditions have some variances between them. Also, samples that are run more than one 
time have variance between counting sessions. There are potential errors in 
measurement associated with the NIST standard and the laboratory standards. The 
following section will discuss these sources o f sample variances and quantify them.
The NIST radium standard has a standard error of plus or minus 1.20% of the 
number of pCi per ug o f radium in the solution. The laboratory samples were made from 
this standard and so have the same bias. In addition, the laboratory samples have errors 
introduced due to variation in counting values in the LSC. The regression analysis used 
to determine the background count and ratio o f cpm to pCi/1 provides the statistical 
information needed to determine laboratory sample error. The regression line used 
followed the equation; pCi/1 = (cpm - 31.50) / 0.1327/I.2. The 31.50 was the
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background radiation and had a 95% confidence interval o f plus or minus 0.90 cpm. The 
ratio to convert from cpm to pCi/I was 0.1327 plus or minus 0.0007. Calculation o f the 
sample results using the limits o f the 95% confidence intervals for both background and 
ratio values will cause a  change in radon level. For example, a sample that had an 
uncorrected count o f 80 cpm would have a radon level o f 304.58 pCi/1 plus or minus 7.26 
pCi/1. This represents a laboratory sample error o f 2.4%.
The largest potential error is related to the collection, preparation and counting of 
the sample. During collection, there is opportunity to introduce air into the sample as 
well as not sufficiently flush the well, bucket or vial prior to sample collection. Sample 
preparation is probably the greatest source of problems. An exact volume o f water must 
be removed and the same volume o f scintillant added. Although unlikely, an error as 
large as 1 ml in cocktail added would introduce sampling error of 9%. Air bubbles will 
give the radon head space to collect. In addition, the bottles must be wiped clean prior to 
counting to insure all the scintillations are seen by the photomultiplier tube. The last 
source o f sampling error is the statistical error introduced by counting radioactive decay.
It is possible to determine the potential error by evaluating the Well 30 duplicate samples 
discussed earlier.
Thirty-two duplicate samples were taken from Well 30 at 30 second intervals.
The well had been running for sufficient time to well's zone o f influence to be constant 
and no dramatic changes had occurred in weather or river stage prior to the sampling.
This should provide the most consistent data possible. Table 10 has summary data from 
this sampling. For the samples run ten hours after collection, the mean radon level was
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330.96 pCi/1 + 10.55 pCi/1. This represents a sample error o f ±3.2% o f the mean value at 
the 95% confidence level. However, the desired value is the individual 95% confidence 
interval for the samples. Assuming the samples are uniformly distributed about the 
mean, the 95% confidence interval for an individual sample is two standard deviations 
from the mean. The standard deviation is 29.27 which makes the 95% confidence 
interval for individual samples 330.96 pCi/1 ±58.54 pCi/1. The actual value o f a sample 
would be ±17.7% o f the recorded value at a 95% confidence interval. Sample one was 
not a representative sample and should be excluded from this analysis. The exclusion of 
sample reduces the individual 95% confidence interval to 333.39 pCi/1 ±  52.54 pCi/1.
The actual value o f a sample would be ±15.8% o f the recorded value at a 95% 
confidence interval.
In summary, the largest possible total error for an individual sample is the sum of 
the NIST standard error of 1.2%, laboratory sample error o f 2.4% and the individual 
sample error o f 15.8%. The total error on a sample would be ±19.4% if the counts are 
around 80 cpm including background counts.
Sample Results
The data for all 34 wells and all 1783 samples counted is summarized in this 
section. The samples exhibit great variability in radon levels throughout the aquifer. The 
following table summarizes all the radon data collected for each well. The number of 
samples varies based upon the number o f duplicates run and how the well is operated. A 
maximum o f 124 samples are possible based upon running two samples for each o f the 
62 sampling events. The wells with the larger number o f samples are the ones that are
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operated all year long to meet water demand. The wells with fewer samples are
generally run only to meet peak summer demands.
The box plots in Figure 18 show the median radon levels by well with quartiies,
minimums and maximums. The whiskers denote the minimum and maximum values.
The outliers are values between 1.5 and 3 times the interquartile range and the extremes
are values greater than 3 times the interquartile range.
Figure 18
Box Plots o f Radon Levels by Well Number
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Appendix E has summaiy graphs of all radon data collected while Appendix D 
has the dates, collection times and raw counts o f all the samples. All summary graphs 
use the well number followed by the letter A to denote the first sample counted and the 
letter B denotes the second sample collected and counted. Table 15 below summarizes 
the data collected for the study.
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Mean Radon Level 
Summary by Well Number
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36 78 355.13 346.21 364.06 272.02 432.04
37 78 285.96 273,60 298.32 70,64 394.06
38 41 344.68 335,69 353.66 291.71 415.42
39 65 372.97 365.79 380.14 311.35 451.54
Figure 19 has all sites shown and is color coded based upon mean radon level 
and can be found in the folder at the end of this report. The map gives a spatial view to 
help discern patterns based upon radon concentrations. The wells with the lowest radon 
levels are the furthest west in the study area The wells along the hills south and east of 
the valley floor have higher radon levels than in the main valley.
One goal o f this research was to determine if a relationship exists between radon 
level and distance from the Clark Fork River. The map shows no obvious trends of radon 
levels increasing with distance from the Clark Fork River. Statistical analysis does not 
show a correlation between radon level and distance from the Clark Fork River. The 
large underflow component of the aquifer may minimize the impact o f the Clark Fork 
River on the radon level. However, the wells near the foothills have higher radon levels 
than the wells in the main valley. There is a definite influx o f higher radon water into 
these wells. This would indicate recharge o f the aquifer from the hills is supplementing 
the flow from the Clark Fork River. The areas near the foothills have lower flow rates 
than found in the central portion o f the Missoula Valley Aquifer (Miller, 1991).
The next step is to contrast and compare wells to each other to determine if  the 
variability is based upon geologic factors such as depth, completion interval or distance 
from the source o f recharge. The source o f well information comes from the well logs 
and water rights applications submitted at the time o f completion o f the wells. The well 
logs are shown in Appendix B and show the variability in geology between the sites. The
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wells completed in the Missoula Valley Aquifer are similar in hydrogeologic 
characteristics. Most are about 100 to 120 feet deep with perforated intervals in the 
coarse gravel and cobbles at a depth o f 70 to 115 feet. Unit 2 clays are present in some 
of the wells but not consistently or at a consistent depth. The perforations are 3/8" X 3" 
long cuts from a Mills Knife. Well screens were not used to prevent sand problems. The 
static water levels vaiy from about 30 feet to about 70 feet. The water production is 
generally limited by the size o f the pump and not by hydraulic capacity of the aquifer.
Some wells are located very near each other but have slightly different 
perforated intervals or pumping capacities. This makes them useful in comparing 
matched data pairs.
Wells 3 and 37 are housed in the same building and separated by 16 feet. These 
are completed in the Missoula Valley Aquifer. The driller’s logs are shown on Pages C 
and C o f Appendix B. According to the well log. Well 3 is 118 feet deep and perforated 
from 85 to 116 feet. However, a downhole camera was used to view the well in 1993 and 
found no evidence o f perorations. Well 3 pumps about 900 gpm and Well 37 pumps 
about 1800 gpm. Figure 20 below has the geologic data for these two wells based upon 
the well logs.
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Figure 20 
Well Logs o f 
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A paired t test was done to compare the samples from the same date taken in each 
well. There were 15 sets o f samples that were taken on the same date with the mean of 
Well 3 at 370.96 pCi/1 and the mean o f Well 37 at 308.46 pCi/I. The mean difference
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was 62.50 with a 95% confidence interval from 38.87 to 86.13 pCi/I. The t value was 
5.67 which corresponds to a greater than 99.99% confidence interval. You would reject 
the null hypothesis and conclude these samples are statistically different. The difference 
in radon levels is due to source of water firom within the aquifer. Figure 21 has shows the 
radon levels for the two wells during the study.
Figure 21 
Comparison of Radon Levels in 
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Two other wells are useful for comparison. They are wells 23 and 24 which are 
located within 30 meters of each other. The driller's logs are shown on Pages 117 and 
118 of Appendix B and are compared below in Figure 22. The well site is at the comer 
of Pattee Creek Drive and Park Street. Well 23 pumps about 150 gpm from a 25
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horsepower submersible pump and Well 24 pumps about 280 gpm from a 50 horsepower 
vertical turbine pump.
Figure 22 
Well Logs of 
Well 23 and Well 24
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Paired t tests were done on these wells to determine if the mean difterence is zero 
at the 95% confidence interval. There were 74 sets o f samples that were taken on the 
same date with the mean o f Well 23 at 360.71 pCi/I and the mean o f Well 24 at 313.22
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
60
pCi/1. The mean difference was 47.48 with a 95% confidence interval from 35.43 to 
59.53 pCi/i. The t value was 7.85 which would cause you to reject the null hypothesis 
and conclude these samples are statistically different. The t value corresponds to a 
confidence interval greater than 99.9%. Figure 23 has shows the radon levels for the two 
wells during the study.
Figure 23 
Comparison of Radon Levels in 
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Wells 38 and 39 are located on the same lot and within 30 meters of each other. 
These wells are located on 23rd Street south of 39th Avenue. Both wells pump about 
1800 gpm. The geologic profile of the two wells is shown below. The driller's log 
shows the wells to be very similar. Due to the proximity and the sameness of material 
encountered when drilling, radon levels would logically be similar.
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There were 33 sets o f samples that were taken on the same date with the mean of 
Well 38 at 343.21 pCi/1 and the mean o f Well 39 at 374.24 pCi/1. The mean difference 
was -31.03 with a 95% confidence interval from -19.96 to -42.10 pCi/1. The t value was 
-5.71 which would cause you to reject the null hypothesis and conclude these samples are 
statistically different. The t value corresponds to a confidence interval greater than 
99.9%. Figure 25 has shows the radon levels for the two wells during the study.
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Figure 25 
Comparison of Radon Levels in 





The last paired samples to be tested are from East Missoula. Mountain Water has 
two wells in East Missoula that are separated by about 1700 feet. Their locations are 
shown on the Figure 1. Well 4 was drilled in 1937 to a depth of 100’ and was perforated 
from 86' to 100' with a Mills Knife. Recent inspection of the well recorded a total depth 
of 86’ and no perorations. Rocks can be seen at a depth of 86’. Well 4 is run primarily in 
the summer to meet peak uses so the data are limited to the summers of 1992,1993 and 
1994. Well 12 is 106' deep with a perforated interval from 80' to 100'. Well 12 is within 
300 meters of the base of M t Jumbo which may be a source of higher radon water. The 
results of the t test bear this out based upon the 20 paired samples. Well 4 has a radon 
level of 275.39 pCi/1 while well 12 has a mean radon level of 295.81 pCi/l. The mean 
difference is 20.43 + 12.84 pCi/I at the 95% confidence interval. The t value is 3.33
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which corresponds to a 99.9% confidence that the radon levels are not the same for the
two wells. Figure 26 shows the radon levels for the two wells during the study.
Figure 26 
Comparison of Radon Levels in 
Weils 4 and 12
500
300'
The comparisons of wells above indicates that the radon level is not consistent 
between wells despite close proximity. All wells tested that were in close proximity to 
one another were statistically different in their radon levels. The aquifer material must 
not be homogeneous, Each well is drawing water from a source that has varying levels of 
radium and uranium in the soil matrix. The deposition of the aquifer material may have 
been more variable than previously assumed.
On May 30,1992, the Maurice Avenue Well 34 was started for the season. It is 
about 150 meters from the Clark Fork River. The well is open to 134 feet deep and has a 
perforated interval from 80 to 104 feet. The well pumps about 7000 gallons per minute 
and is the highest yielding well in the Missoula Aquifer. Upon startup, radon levels were 
measured at increasing intervals from time zero to 1754 minutes. The radon levels were
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expected to decrease i f  radon-free river was influencing the well due to an increased 
hydraulic gradient from the river to the well. Radon levels were expected to increase if 
water from the Tertiary sediments were being drawn into the well. The samples taken at 
startup were supplemented with regular samples taken one and three weeks after startup. 
Duplicate samples were taken at each time increment and the results are presented in 
Table 16 and shown graphically in Figures 27 and 28. Figure 27 shows all the data with
the 95% Cl for the mean while Figure 28 shows similar data for the first 500 minutes.
Table 16 
Well 34 Startup to Determine 
Radon Changes over Time
30-May-92 WELL 34 TIME
(MINUTES) SAMPLE
SAMPLE 1 SAMPLE 2 MEAN
259.51 322.28 290.90 0 I
280.65 313.55 297.10 1 2
266.82 279.98 273.40 2 3
313.90 309.94 311.92 3 4
317.25 303.33 310.29 5 5
260.03 299.71 279.87 10 6
251.75 302.02 276.88 15 7
300.65 254.07 277.36 30 8
325.07 275.62 300.34 45 9
311.01 332.30 321.66 60 10
255.93 266.49 261.21 90 11
286.15 300.49 293.32 120 12
318.48 259.98 289.23 180 13
276.18 271.23 273.70 240 14
306.95 258.79 282.87 360 15
291.47 259.02 275.25 480 16
303.77 278.61 291.19 1,754 17
304.45 264.51 284.48 1,754 18
300.97 292.8 296.88 14,686 19
338.30 342.35 340.32 34,846 20
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Figure 27 
Well 34 Startup to 
Determine Radon Level Changes
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The results showed no trend in radon levels indicating no evidence of any impact 
the Clark Fork River or the Tertiary sediments have upon the radon levels in the aquifer 
for Well 34. The data show the expected variability between paired samples but the 
regression analysis shows no trend over time. The data for the first 500 minutes show a 
slight downward trend but the longer term data show a slight increase. The 95% 
confidence interval includes a slope o f zero in both cases. The equation for all the data is 
R = T * 0.0014 + 287.68 while the equation for the first 500 minutes is R = T * (0.0371 )
+ 292.26 where R is radon level T minutes after the start of the well. The data provide 
no conclusive evidence that the Clark Fork River or the Tertiary sediments influencing 
the radon levels. A study by Gaston Engineering (1990) found the flow direction in May 
1990 to be N 70® W which is roughly parallel to the Clark Fork River. Gestring (1994) 
indicated an underflow o f 51,000 acre feet per year through Hellgate Canyon. This 
information coupled with the radon results would indicate that the underflow through the 
Hellgate Canyon is a primary source o f water to Well 34.
W eather and Radon
The radon levels o f the wells varied throi^hout the study and an attempt was 
made to correlate this variance to environmental factors such as weather. Data were 
obtained from the National Weather Service on temperature, wind speed and 
precipitation. Correlations were run to determine relationships between these factors and 
radon levels. Each well was analyzed by regression analysis with minimum temperature, 
maximum temperature, average temperature, precipitation in preceding 24 hours, 
precipitation in preceding week, snow depth and weeks o f snow cover. Precipitation was
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considered a source o f low radon water that may act to dilute the ground water and lower 
radon levels. Other studies have shown an increase in radon levels when snow cover or 
ice prevents radon from escaping to the atmosphere. The data sets for each well were 
analyzed using multiple linear regression. Linear regressions were run using all the 
weather variables and then taking a variable out to determine its impact on the 
correlation. The results were very poor correlation regardless o f the variables used in the 
equation. The values were less than 0.50 which means less than 50% o f the variance is 
explained by the weather factors. Typical values were less than 0.20. Radon levels in 
wells could not be correlated to weather changes through the study period.
The weather results are in contrast to the River Glatt study which found higher 
radon levels in shallow groundwater when a layer o f snow and ice covered the ground 
surface. One key difference between the Missoula Valley Aquifer and the River Glatt 
Aquifer is depth to groundwater. The water levels in the River Glatt study were four to 
eight meters below ground level while water in the Missoula Aquifer is 10 to 20 meters 
below ground level. The researchers in the River Glatt study attributed the seasonal rise 
in radon levels to restricted diffusion o f radon to the atmosphere. The Missoula Valley 
Aquifer has a much greater volume o f unsaturated pore space between the top o f the 
aquifer and the ground surface in which radon gas can diffuse.
Aqueous Geochemistry and Radon
The chemistry o f the Missoula Valley Aquifer is heavily influenced by the Clark 
Fork River and related underflow. Inorganic constituents and metals are collected every 
three years from all Mountain Water wells. Data also exist for the Clark Fork River.
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Radon levels in surface waters are near zero due to aeration from turbulent flow This 
provides a starting point to determine if  chemical constituents found in the river can be 
used as a surrogate for radon and enable prediction o f radon levels in a well. Data were 
analyzed to determine which principal components responded in a maimer similar to
radon. The following table summarizes the constituents evaluated.
Table 17 
Concentrations o f 
Inorganics and Metals










Radon OpCi/1 348 pCi/1 71 pCi/1 781 pCi/l 25pCi/l
Alkalinity 135 168 127 205 1
Hardness (CaCOj) 152 184 125 226 1
Calcium 39 50 32 61 1
Chloride 2 5 0 12 0
Iron 0.03 <0.03 <0.03 0.02 0.03
Magnesium 13 15 11 20 1
Potassium 2 1.7 1.0 2.0 1.0
Sodium 6 8 5 16 1
Nitrate 0.00 0 84 0.30 2.19 0.01
Sulfate 27 19 5 33 1
Boron <0.1 <0.1 <0.1 <0.1 0.1
Molybdenum <0.005 <0.005 <0.005 <0.005 <0.005
Arsenic .003 0.002 <0.001 0.005 0.001
Gross Alpha <1.0pCi/l <1 OpCi/1 <1.0 pew 1.2pCi/l l.OpCi/1
The chemistry data o f all wells were similar except for higher radon levels in 
Wells 17 and 28. Iron, boron, molybdenum, fluoride and arsenic were not used because 
the low levels did not provide sufficient variance to analyze. Statistical analysis was 
done to compare the remaining chemical constituents to mean radon levels. One data set 
included all wells while another set excluded Wells 17 and 28 as being outliers. No
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strong correlations were found with ail r squared values being below 0.25. Sodium levels 
showed some trend of increasing with radon levels while sulfate decreased with 
increasing radon levels. However, neither sodium or sulfate had significant correlation to
radon. Figures 29 and 30 illustrate the comparison of radon with sodium and sulfate.
Figure 29 
Regression Analysis of 
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Radon levels in the Clark Fork River are near zero. Attempts were made to 
determine a link between a  chemical parameter in the river and radon levels by wells. 
The Clark Fork River chemistry did not work as a starting point for finding a surrogate to 
predict radon levels. Sodium and sulfate were again the best tools but the correlation for 
all constituents had an value o f  less than 0.25.
Physical Param eters and Radon
An attempt was made to find a relationship between mean radon levels and well 
depth, flow rate and static water level. An o f 0.64 was found when correlating radon 
level witii depth. Wells 17 and 28 are the deepest two wells and have the highest radon 
level. This correlation was rerun without the two wells and no correlation was found 
between depth and mean radon levels. There was also no correlation between static 
water level and flow rate with mean radon levels.
The graphs in Appendix E display the radon levels through the course o f this 
study. A representative graph o f Well 11 is shown in Figure 31 below. The graphs also
show a reference line at the proposed MCL o f 300 pCi/1.
Figure 31
Well 11 Radon Levels
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The variation in radon levels is typical o f what was seen in the wells. Visual 
observations did not discern a seasonal pattern to the radon levels. There is some 
fluctuation in radon levels. The fluctuations are not seen consistently throughout the 
aquifer nor are they seen at the same season from year to year. The variation is further 
complicated by the error bars on individual samples. Figure 32 shows one year o f data
for Well 11 with the sample error bars o f 19.4%.
Figure 32 
Radon Levels in 
Well 11 showing Error Bars
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300





The variation in the radon levels is greater than the sampling error in two of the 
27 cases. No definite trend is apparent from the data above but radon levels are varying 
over time. There is something in the aquifer that is occurring to cause the changes in
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radon levels over time. It was not determined in this study what factors were causing this 
change.
Rattlesnake Valley Results
Five private wells in the Rattlesnake Valley were sampled three times in June 
1994 to obtain baseline radon levels. Four duplicates were taken each time to determine 
consistency over time providing a total o f twelve samples of each well. The locations of 
the sites are shown on Figure 1. Samples were taken to provide general information 
about radon levels in the Rattlesnake Aquifer but not for in depth statistical analysis. A 
summary o f the results is shown in Table 18. The raw data for the Rattlesnake samples 
can be found in Appendix F.
Table 18
Radon Levels in Private Wells in the 
Rattlesnake Valley
Well Static Water Radon
Site Depth Level Mean Minimum Maximum Std. Dev.
#3 52 41 524.02 440.95 578.24 48.34
#6 128 120 1,037.02 972.57 1,110.17 48.40
#7 51 40 534.83 377.05 641.58 90.43
#8 N/A N/A 680.93 597.54 731.27 35.45
#10 N/A N/A 567.85 510.66 644.54 42.14
Well 3 is west o f Rattlesnake Creek and Well 7 is east o f the creek but both are
located in the valley bottom. They have similar depths and similar radon levels. This 
water may be representative o f radon levels in waters in the alluvium along the valley 
floor. Well 8 and Well 10 are at the base o f Mt. Jumbo on the east side o f the creek.
They have slightly higher radon levels than the wells in the valley floor. Well 6 is on the 
side o f Mt. Jumbo and is deeper than the other two wells with completion information. It
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has significantly higher radon levels and the highest levels found in the study. These may 
be due to higher uranium or radium levels in the source material. The data are not 
extensive enough to draw conclusions about radon trends in the Rattlesnake Aquifer. We 
can conclude that radon levels are higher in the Rattlesnake Aquifer than in the Missoula 
Aquifer. The increasing levels seem to correspond to wells closer to the base o f Mt. 
Jumbo with the highest level being three times the mean level o f wells in the Missoula 
Valley Aquifer. The higher levels nearer the base o f Mount Jumbo is also consistent with 
the East Missoula results.
Miscellaneous Results
Some samples were collected by people who were curious about the radon levels 
in their private wells. These were collected by the property owner and may not have 
followed the sampling procedure outlined in the previous chapter.
A private residential well in the Bitterroot Valley was tested for radon. The well 
is located in NW 1/4 of Section 26,. Township 10 North, Range 20 West. This well is 52 
feet deep and has a static water level o f 7 feet below ground level. The well is not 
perforated and produces water from the open ended casing. Two samples were collected 
on May 16, 1994 and had radon levels o f 1227.09 and 1325.67 pCi/1.
A private residential well at the top o f Evaro Hill was also tested for radon. The 
well is located in S 1/2 o f Section 12, Township 15 North, Range 20 West. This well is 
300 feet deep and is an artesian well producing 0.25 gpm. The well is not perforated and 
produces water from the open ended casing. The radon level averaged 2328.27 pCi/1 for 
the four samples with a high 2382.01 pCi/1 and a low value o f 2286.55 pCi/1.
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Radon comes out o f solution when water is no longer under pressure and the 
turbulence o f the water allows radon to escape. This occurs in a water system at the 
reservoirs. Missoula's water system has a series of pumps and reservoirs that serve the 
areas higher than the main valley floor. One set o f four samples were collected at a home 
in Lincolnwood in June 1994. This water had passed through one reservoir prior to being 
delivered to the house. The radon level averaged 106.71 pCi/1 and had extremes o f 92.59 
and 125.21 pCi/1. This is a two thirds reduction in radon levels from the groundwater to 
the point o f use.
Mountain Water collected radon samples in 1989,1990 and 1991. One sample 
was collected each year for some sites and tests were run by Energy Laboratories. The 
data were used by Brown and Caldwell Consultants to estimate cost o f radon removal to 
meet various MCLs. The following table compares the 1989 and 1990 data with this 
study.
Table 19
Comparison o f Radon Results from 1989 to 1994 
for Mountain Water Company Wells
Well # o f 1992-1994 1989 Values 1990 Values 1991 Values
Samples Mean
2 8 235.07 313.7
4 23 274.19 364
9 69 31S.59 550.4
11 65 322.62 417.3
12 77 29S.90 368.7
17 73 659.10 1,066
IS 5 302.24 480.0
19 43 238.50 121.4 406
20 SO 334.30 445 1
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21 75 361.60 203.0
22 25 320.88 510
25 56 354.75 336.2
27 68 231.50 348
28 72 562.74 504.7
29 38 342.79 555
30 65 336.79 710.6 545
31 19 290.99 343.6
33 24 304.88 279.3
34 12 302.80 431
35 49 350.70 455.0
36 78 355.13 262.2
37 78 285.96 429,8
38 41 344.68
39 65 372.97 389.1*
* Results do not note if Well 38 or Well 39 was sampled.
The comparison o f sample results do not show any definite correlation between 
samples taken during this study and results obtained prior to the study. In general, the 
pre-study samples were found to have higher radon levels. The variance from year to 
year found in Wells 19 and 30 were part o f the justification for Mountain Water to fund 
this research. These results from Energy Laboratories are in direct contrast to the results 
obtained in the 1993 study in which Energy detected lower radon levels than our other 
laboratories. Sampling protocol used may also have been different for the pre-1992 
work.
The variance in results found between the this study and the pre 1992 work will 
require Mountain Water to reevaluate compliance efforts should a final MCL be set at 
300 pCi/1. Nine o f the 34 production wells had mean radon levels below 300 pCi/1. The 
possibility exists to expand the capacity o f these wells to meet Missoula's water needs or
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to construct additional wells in the areas where radon levels were lower. The data 
suggest Mountain Water has options for compliance with a radon MCL of 300 pCi/1 other 
than a surface water source or radon removal at the well heads. New wells drilled in the 
central part o f the Missoula Valley Aquifer may meet the proposed MCL without 
treatment.





Objective one was a  determination of radon levels in the Missoula Valley 
Aquifer. A map showing mean radon levels for all samples site is provided in Figure 20. 
The mean radon level found for the 34 wells in the Missoula Aquifer was about 350 
picoCuries per liter based upon 1783 samples tested at the University o f Montana 
between March 1992 and June 1994. The mean radon levels in the Missoula Valley 
Aquifer are above the proposed EPA MCL of 300 pCi/1. Well 17 had the highest mean 
radon level at 659.10 pCi/1 while Well 27 had the lowest mean radon level at 231.50 
pCi/1. Twenty-five o f the 34 water supply wells that serve Missoula are above the 
proposed MCL. Well 17 had the highest individual sample at 781.19 pCi/1 while Well 
37 had the lowest single level at 70.64 pCi/1.
Radon levels do not increase consistently as distance from the river increases. 
Wells that have similar construction, location and completion intervals can have 
significantly different radon levels. Radon levels are higher near the Missoula Airport 
and in the Rattlesnake Valley than in the Missoula Valley Aquifer. Radon levels are 
higher nearer the hills than in the valley center. This was true for samples in the 
Rattlesnake Valley, East Missoula and Missoula Aquifers. For example, paired t tests 
showed Well 12 in East Missoula with Well 12 had a statistically significant higher level 
of radon than Well 4. Well 12 is nearer the base o f Mt. Jumbo. Figure 19 shows 
graphically the spatial dispersion o f mean radon levels. There is a line o f wells along the
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South Hills with higher radon levels than wells in the valley floor. This would lead to the 
conclusion that either high radon water is recharging the aquifer from the hills or the 
flow path th ro u ^  the aquifer contacts soils with higher radium and uranium levels along 
the base o f the hills. The higher levels o f  radon near the hills is consistent with results 
found by Eaton and Orme (1989) in the Chino Basin of Los Angeles and San Bemadino 
Counties, California. They found radon levels greater than 1000 pCi/1 were generally 
associated with wells near the Jurupa and San Gabriel Mountains rather than in the center 
o f the valley.
Three sites were tested that have two wells within 30 meters o f each other. The 
three sites were Wells 3 and 37, Wells 23 and 24, and Wells 38 and 39. Paired t tests 
were run on the data to compare the radon levels from the same day at these sites. A 
statistically significant difference was found between radon levels of the paired wells for 
all three sites. This would indicate that the water is contacting material with different 
concentrations o f radium and uranium in its flow path to a well. Previous work has 
shown long narrow zones o f capture for production wells in the Missoula Aquifer which 
would indicate the flow paths for wells at the same site should be very similar and thus 
should have similar radon levels. There is a discrepancy between this study and previous 
studies with regard to flow characteristics in the aquifer. It seems that the variation in 
radon levels is related to variances in flow paths to wells in close proximity. This would 
indicate greater heterogeneity o f  the aquifer material and a variance in conductivity along 
a flow path through the aquifer.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
79
A limited sampling was done o f five wells in the Rattlesnake Valley in the 
summer o f 1994. The radon levels in the Rattlesnake Valley averaged 663 pCi/1 for the 
five wells sampled with the samples ranging from 377 to 1110 pCi/1. Two wells had a 
mean radon level o f  slightly over 500 pCi/1 and one well averaged over 1000 pCi/1. 
Geologic differences seem to be the reason for higher radon levels in the Rattlesnake 
Valley with the highest level found in a well drilled at the base of Mount Jumbo.
Attempts were made to correlate the variance in radon levels to environmental 
factors. Radon levels were correlated with geologic and hydrogeologic factors to 
determine if  estimation o f mean radon levels was possible. Factors considered were 
static water levels, well depth, and chemical parameters. The chemical parameters used 
included levels o f calcium, iron, magnesium, sodium, alkalinity and total dissolved 
solids. Principal components analysis found radon levels were not related to changes in 
the water chemistry from the Clark Fork River to the wells. No chemical or physical 
parameters such as static water level or pumping rates correlated with mean radon level 
of a well.
Regression analysis was done to correlate radon level by well to snow depth, 
weeks o f snow cover, rain in the past week, rain in the past day and average temperature 
There is not a statistically significant correlation between any o f these factors and the 
radon levels in the wells. Weather conditions were not found to create discernible 
changes in radon levels.
Radon levels vary from location to location regardless o f distance from the river. 
The variance is due to factors other than distance from the source o f recharge. This
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rules out the use o f radon as a tracer to determine flow rates and conductivity o f the 
Missoula Valley Aquifer.
An attempt was made to determine the influence o f the Clark Fork River and 
Tertiary sediments on radon levels. The test using the 7000 gpm Well 34 to determine 
influence from the river or the Tertiary sediments was inconclusive. There was no 
upward or downward trend o f the radon levels when the well was started for the season 
in May, 1992. The water in the well is influenced by underflow through Hellgate Canyon 
which is estimated at 51,000 acre-feet per year. The underflow seems to be the primary 
source of water to Well 34.
An evaluation o f the contribution which groundwater makes to the ambient 
indoor air o f homes in Missoula and the associated health concerns was done. Radon is a 
known human carcinogen and is present in both the air we breath and in the water we 
drink. This study provides some information about the radon levels found in the 
Missoula Valley Aquifer to compare with radon in ambient air in the homes in Missoula. 
The transfer rate from water to air is estimated at 10,000 to 1, Water directly from the 
aquifer would add an average o f 0.035 pCi/1 to the indoor air in Missoula's homes with a 
range from 0.023 to 0.066 pCi/1. The mean value found in Missoula home was over 5.0 
pCi/1 of which less than 1% o f indoor radon is attributable to water. Homes with private 
wells could be receiving up to 0.23 pCi/1 o f radon from the water supply. The occurrence 
of radon in drinking water appears to be a minor contributor to radon in indoor air which 
is consistent with results from other studies.
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Consistent sample results is obtained by good quality control. Samples run by a 
laboratory have good correlation with duplicates run by the same laboratory The 
internal consistency was found with all three laboratories that ran sufficient duplicate 
samples to test the correlation.
Analytical results between laboratories were not consistent. Two of five 
laboratories that participated in testing o f identical samples had results that did not 
correlate with the other laboratories. The results ft^om these two laboratories were not 
sufficiently consistent (r  ̂< 0.77) to be used for this study. The other three laboratories 
had results that correlated with each other (r  ̂> 0.90) but the numerical results varied. 
Two laboratories had similar counts except for a difference in background o f 50 pCi/1. 
The third laboratory had a  consistent difference in counts and in background compared to 
the other two laboratories. Two o f the five laboratories are contract laboratories and 
would be testing samples from water systems to determine compliance with a drinking 
water standard. The lack o f consistent results between laboratories needs to be resolved 
prior to implementation o f  a drinking water standard for radon.
Multiple samples taken from one well at one time were found to be statistically 
identical based upon paired t tests. Total sampling error based upon the sum of the errors 
due to the NIST standard, laboratory standards, sampling and counting error was found to 
be 19.4%.
Identical samples held for periods greater than 50 hours showed radon levels 
about three percent lower than when counted within 50 hours o f collection. This is 
probably from evaporation o f the samples during repeated counting at room temperature.
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All samples collected for this study were run for the first time within 48 hours of 
collection. 111 samples were run more than 48 hours after collection of which over half 
were the Well 30 tests and most o f the remainder were samples run two or three times at 
the beginning of the study. The proposed radon rule allowed up to 72 hours after 
collection before samples needed to be analyzed. The shorter the holding time, the 
higher the count rates will be and there will be less variability and reduced possibility o f 
evaporation o f the sample.
In summary, radon is another tool that can be used in hydrogeology to study an 
aquifer. For the Missoula Aquifer, it was not successful on an area wide scale in 
determining aquifer properties but it raised issues with the homogeneity o f the matrix and 
with the flow paths th ro u ^  the aquifer to a point. The study also points toward 
abatement o f  radon in homes as a  more pressing issues than radon in Missoula's drinking 
water. Other areas around Missoula have higher levels o f radon in the water that may be 
of a health concern.
Recommendations
The Missoula Valley Aquifer is the sole source o f drinking water to nearly 
80,000 people and increased knowledge is a tool that is necessary to help maintain this 
supply for the people o f Missoula.
Mountain Water needed these data as a planning tool when the regulation of 
radon in drinking water appeared to be imminent. The regulatory climate has changed 
and radon is not currently a priority issue of the water industry at this point. The 1996 
Amendments to the Safe Drinking Water Act deferred regulation o f radon until more data
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can be collected on the heath effects due to emanation o f radon from water into the air. 
The radon standard is currently scheduled to be finalized in August, 2000. The current 
EPA direction seems to be toward a low standard o f 200 to 300 pCi/1 unless the State has 
a radon abatement program for homes. Radon from the Missoula Aquifer is a small 
contributor to the indoor radon problem o f Missoula County. It is recommended than 
Montana's focus in Missoula County should be toward radon abatement for indoor air as 
more effective and cost efficient than radon removal from the Missoula Aquifer water. It 
is also recommended that Moimtain Water Company consider new wells and expansion 
o f existing wells in the valley center where radon levels are generally lower.
A sampling o f private wells would be useful in establishing similar baseline data 
to that collected for this study. Samples from two private wells found higher radon levels 
than in any other samples taken from Mountain Water wells. A data base o f private wells 
would further clarify what role groundwater plays in indoor radon levels.
A collection of nested monitoring wells located within 150 meters o f the Clark 
Fork River may be a source o f  information on both the vertical and horizontal 
components o f aquifer flow. A series o f wells on a transect from the river's edge to 150 
meters from the river would be very useful. Radon levels at various depths could be one 
of the data sets used to better understand the Missoula Valley Aquifer. The data could be 
used to determine flow rates and conductivity. This type o f study may provide more 
information on the underflow that is such a large portion o f the Missoula Aquifer's 
recharge. It is recommended that nested monitoring wells be constructed to determine
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the vertical component o f  flow in the aquifer and more work be done on quantifying the 
effects of underflow through Hellgate Canyon on the Missoula Valley Aquifer.
Radium and uranium in the soil matrix is the source o f radon in groundwater. 
Sampling o f  aquifer material and analysis for radium and uranium would help determine 
the source o f radon in the soil matrix. As an example, if  Unit Two material is found to 
have higher levels o f radionuclides than Units One and Three, wells with higher radon 
levels would have source water with more influence from Unit Two. This may be useful 
in further refining the flow models of the aquifer. It may also allow better determination 
o f areas that have some protection to contamination due to the presence of Unit Two 
clays.
There is a variation in radon level greater than the errors from the method.
Further investigation could determine the factors that cause this variance in radon levels 
in the Missoula Valley Aquifer. More advanced statistical techniques could be used as 
an attempt to correlate radon levels with other parameters. Regression and t tests 
techniques were not sufficient to determine a consistent environmental or geologic factor 
influencing radon levels. There may be a combination of factors that explain radon 
levels with a higher correlation than were used in this study. For example, mean 
temperature multiplied by the square root of well depth are factors that could be analyzed 
for a statistical correlation.
Laboratory challenges need to be conducted with known radon concentrations to 
determine what are reasonable expectations o f results. Radon testing using Liquid 
Scintillation Counter for this study was counting about 80 scintillations per minute which
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should enable laboratories to provide results with low error and consistency between 
laboratories. A radon sample costs between $50 and $75 to run at a contract laboratory 
and the results were not reliable or reproducible in another laboratory. It is 
recommended that EPA develop a certification program using known standards and 
identical water samples for testing by contract laboratories. A standard method for radon 
collection and analysis needs to be adopted and published.
Another study that would be of interest is to track radon levels from wells through 
the Mountain Water water distribution system to customers' taps. One set o f samples 
showed a  significant reduction in radon level after passing through one storage reservoir. 
A study could be done from taps on customers prior to water entering a reservoir and at 
taps after entering up to four reservoirs. Testing of ambient air levels in these reservoirs 
would also be of interest to determine a mass balance and amount o f off gassing that 
occurs in reservoirs.
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APPENDIX A 
MOUNTAIN WATER COMPANY WELL 
SUMMARY DATA
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M O U N T A IN  W A T E R  C O M PA N Y  
M IS S O U L A  D IV IS IO N  
W E L L S
91
N O . L O C A T IO N V R D E P T H  C A S IN G /S IZ E H P C P M N O R M
T Y P E P R E S S
ON /O FF
1 6 th  &  Ivy 1935 1 2 2 ' 12" Screw ed 10 0 1,125 82/76
2 14th S t -100  H P /G ra n t 1935/93 90* 12" Screw ed 10 0 1 ,0 0 0 85/78
3 South  A ve /  Park 
3B  South  A vc 200 H P  /  Park
1935/93
1984
116' 12" Screw ed 
18" W elded
1 0 0 1,250
1,950
80/80
4  E  M sla  #  1 Som m ers /  C olo 1937-54 86' 10" Screwed 50 150 77/73
5 Lolo S t (R etired 1968) 1937 67" 10" Screwed
6 T oole  A ve (R etired  1968) 1949 1 2 2 ' 12" Screw ed
7 R ussell S t-M PC  (R etired  1991) 1953 1 1 0 ' 14" W elded 1 0 0
8 Schilling  /  So 1954 117’ 12" W elded 1 0 0 1 ,0 0 0
9 D ixon  A v e /C la rk 1954 132' 12" W elded 1 0 0 810 93/90
10 H ilda  &  B eckw ith 1957 146' 12" W elded 1 0 0 950 74/70
11 A gnes A ve /  Park 1957 118' 12" W elded 1 0 0 1,500 74/70
12 E M issoula #2-Judi /  H w ylO 1964 107' 12" W elded 50 750 80/76
13 M tn V iew  D r (R etired 1991) 1964 127' 12" W elded 50
14 So R ussell /  39th 1965 113' 12" W elded 1 0 0 775 97/92
15 E  R attlesnake (R etired) 1966 97' 12" W elded 25
16 24th S t /3 9 th 1969 1 2 0 ' 12" W elded 1 0 0 550 100/92
17 M o m ont/A irport 1968 360' 16" W elded 125 850 1 1 2 /1 0 2
18 G hairett S t /  39th 1968 105' 16" W elded 10 0 550 110/98
19 N o R ussell /  Defoe 1969 1 1 0 ' 16" W elded 1 0 0 1 ,1 0 0 89/67
2 0 C a t l i n /S 5 th 1969 143' 16" W elded 1 0 0 1 ,1 0 0 88/72
21 E  C entral /  H ilda 1969 137’ 16" W elded 1 0 0 1,050 63/61
22 In tcrm tn  /  C a lif  /  M ontana 1949 92' 12 "  ? 1 0 0 1,075 98/76
23 Pattce C reek D r /  Park 1945 116’ 8" ? 25 185 138/7
24 Pattee C reek D r /  Park 1955 1 2 0 ' 12 "  ? 50 320 132/7
25 S tephens A ve /  34th 1966 146^ 14" ? 1 0 0 825 155/141
26 B enton A ve /  W ashburn 1972 125' 16" W elded 1 0 0 900 82/80
27 26th S t / Sunset 1972 125' 16" W elded 50 525 95/85
28 D eSm et School 1972 375' 6" W elded 3 25 40/30
29 O rchard A ve /  Garland 1973 136' 16" W elded 10 0 700 118/100
30 Bank St /  Pattee 1974 158' 18" W elded 300 3,200 7 /9 2
31 K iw anis S t /  C lay 1976 135' 16" W elded 300 3.400 100/7
32 A rthur A vc /  5th 1976 139' 18" W elded 300 3.300 90/80
33 4 lh &  G erald 1977 147' 18" W elded 300 3,800 86/78
34 M aurice A ve /  4th 1978 134' 18" W elded 500 6,500 91/80
35 Southgate /  Schilling  /  B enton 1978 145' 18" W elded 150 2,425 84/80
36 D ickens /  D efoe 1980 131' 16 " W elded 1 0 0  1 ,0 0 0 81/65
38 Clark Fork # 1 E /  23rd /  B riggs 300 1,800 240/200
39 C lark Fork #2 W  /  23 rd  /  B riggs 300 1,800 240/200
SI Superior East 1955 105' 10" Screw ed 25
S2 Superior W est 1966 118' 12" W elded 50 350
S3 Superior Southeast 1974 2 1 0 ' 12" W elded 40
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APPENDIX B 
MOUNTAIN WATER COMPANY 
WELL LOGS




















MONTANA BUREAU OP MINES AND GEOLOGY
Butte, U on tuu
WATER WELL LOG
Owner.  Address.......................................... ......
Driller.— --------------     ..... Address__ ___________ _________
Date Started.. Date Completed..
Location:  T.__sec_.i^A^..j%w;.»._(;:_»51,.;6'__/i=:.
Type of well.
Water use: Domestic 
Industrial
Casing:-------------------
Perforated or Screened: F t— 
Type of screen or perforations.
(Dug, drlvM. ta n s ,  or emiMO < CChun drill, Mtaiy. «th«r>
a Municipal o stock □ Irrigation i i
□ Drainage o other:.....
._ft. to_. . _ ft 'Tjfprfk . Slae.___
___Size».__
.«ft. to_____»........ . ft. Type......
... to ft._____________ - Pt„ to ft..
static Water level, for non-flowing weU:......_..TÆ.(?...L




Pumping water level. 
How tested:. f
...feet a t . . . . . . . . . . . . . . . . . .  ..«..gal. per mln..
../...!      ___
Length of test...
Remarks: (Gravel packing, cementing, packers, type of shut-off, depth of shut-off)
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' — “ —
MONTANA BUREAU OF MINES AND GEOLOGY
B atte, M ontjuu
WATER WELL LOG
Own*r_./&;*!ax3.36a.(%a_/QaA/a:c....(-k/zyaAgy.. AddreMu&.Æk6w^-/Ku;jLau/e......
Drlllor   w . , , . . .
Date Started---------- C Q A j L j i ^ i ^ S J i M - ^ -------- - Date Completed.../k6 .k :.,../^Æ g*^
Location: Sec._..2^ T l ^ S .x U . .H , sec_'?«Mti.i'if_.i5rfja6 j£ fJV ________
Type of well —
Water use: Domestic I I
Industrial I 1
C&Al%%̂aw  «*«#««—»*»—«»»««««««« «ft# tOi
Cwing:..— -.«##«,— — ft# to. 
Perforated or Screened: Ft.------
 ÙkijUxsL—̂ -------------BQttipmentused..J._.;..'„._™..̂ Sfe£i/3a._S/a.iü̂ .__
(Das. Cftvta. bend, or drlUtd) tC ban *OL te tiir .  e<het>
Stock 1....1
O th e r :_ _ ._ _ _
Irrigation □Municipal I %1
Drainage t  . J
_^.& .'_ft. T y p e . j C 2 e / . M f / C . j C f f ^ j u 3 . a . .  Size.-----





4 o i • Ft__
Type of screen or perf^aUons.— j S j . j j t £ .A iu S !— ----
Static Water level, for non>flowlnc weil:..._.66^1..../A«a.t...«gM.y&d.«:.;..
. t o f t
-feet
Shut-in pressure, for flowing well:______________________ Ib/sq. in. on:..
(date)
Pumping water level....— ...feet a t .—...—..gal. per mln—..—...—
How tested;-----------------------------------  a a a iîM ir .s jd .....S y i.Z ..M Û .ji!A e T .. '^ Z ..~ ------ -—.'-------------
Length of te s t---------       :-::....—:— -----------------
Remarks; (Gravel packing, cementing, packers, type of shut-off, depth of shut-off)
  a.T̂—Jsj'MUAicJ. —,ÆeÆ...4tiA;/..~_.ÆZ£.Æ._.:.—..— .
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h o e  of Well
Depth, foot Description of Material DrlUedFrom To
 ^  amJ. 7?̂ u j>»./
Ar/ia' otte^ mJhffUrr <Sm\/al
/O A  /3. / ĵ^orayje/
— f y j i c f  < ^ jn a u A : l—-  J a  AM , /«•<!.
£ ĵ lmI ftne/ ^./a/rf
. g/trÿ. A 3 a a / d e r t .
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T. ù 3 jk L ... . .S L  .Z i U l L . ..........












MONTANA BUREAU OF MINES AND GEOLOGY
Butte, aioBtuw 
WATER WELL LOG
Driller--------------.......................................... ...... .......tiA A ita & ./ .2 .a 3  .......
Date Started-jEeJiA— ----------------------Date Completed...^A,..^J?r^.iS?j!,r..
Location; Sec— 2 t . t .—  T _ . _ / . » 3 . . & / . . . X  _____
Type of well.
(Dug. etlvaa. to n e , or CraM K 
Water use: Domestic j 1 Municipal
Industrial I I Drainage I 1
Equipment used------------ i ^ h u r a u J O tM / ..........................
iQ u »  drOlg tvUrjr* •therl
stock D  
Other:________
Irrigation D
Casing:------------ D ~ L —ft. to— J i y .—iL"------ ft. t y ^ * £ û J ^ —M ^ ic /L jC A H j^ ^  Size.__ /Z j / k .1 __ .^ '.e .c e jtu .a ^ .___.....
Casing:_______  ft. to----------------------ft. %^pe.______   .Size_________________________
Casing:______________ft. to----------------------ft. Type.--------------------------- Size.----------------- ------- ------------
l*erforated or Screened. yt.......“........«.̂ .̂.M̂ ..... to ft...w....w....̂ t̂ *̂........... ^̂ t.....................*......■...... to ft^.................................
Type of screen or perforations. /3 u j .j.£ ij( j.c .c l. -----„ 3 ja & -- /e .~ 2 jS iù „ j3 .a J c â ~ ~ ........... .
Static Water level, for non-flowing well:-----Æ i3 f...l....jà e ./jC A i:.— ---------------------- feet.
Shut-In pressure, for flowing well:. ------------------------ IhVsq. In. on:------ ------------------------- --------- --------
(date)
Pumping water level______________.^ jO........... feet a t .—....................................  gal. per mln---------------------
Sow tested. . . . . . . . . . .  .... ................................................................
Remarks: (Gravel packing» cementing» packers, type of shut-off» depth of shut-off)
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/ V ^ ,
h a g  o( Wen
Depth, (eet 
From 1 To DescrlpUon of Material Drilled
. _ g> ' J o '
' . . <4 * f 1 * 4 W. .
. 1
S Z '
. . 1  . . .
!
^ s ' ? X '
/ / '
t l ' ///S '
J ^ r 4 F tt£ /s  a /  0 .  '
! , } ;
1 1 '
,■ ................
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JiÆjSÙ Jl ISfJOC_
















Omi«s.u£i{2cu3Jlf4U34a t̂̂ M(t£uCàua7/MuoŸ.~~— ~.M üi*!ai£^Sdijt.y..x..J!jût̂ soM /.a... 
Ctlllef— I—™.,.... Addtreiw ̂ .2 .........
Dote Started------ /X 2 a ^ . . j J Z ^ j t3 J i^ — :------- :— ... Date Completed________________
Location: 8 e c _ J ljé -T— X «ec_a£«.Stfi6 Jfsi{.'..Jv^-J*i»£‘.i><S
Type of well.
(Sue. d itn n . b m d . or drBlaCI
Water use: Domestic ! [ Municipal I A I
Industrial 1 1 Drainage 1 1
Equipment used-
«SHUD ecta. nU nr. Mfeer)
S to c  D  : Xrxigauon □
Other;.—______________________ ___
Casing x̂ .̂—ft. to...—.
Ca s i n g Ü  to......
Casing:______________ft. to—
Perforated or Screened: Ft------




Type of screen or perforations. *— T /a /h .-----
Static Water level, for non-flowing well:— ______
Sbut-ln pressure, for flowing well:-----  Jb./sq. In. on:....




 tA ea -----------gal per mln-
Bovr t est ed: — ..—— c.
Remarks: (Gravel packing, cementing, packers, type of shut-off. depth of shut-off)
    —          -----
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u / /  i i
Loc ot Well
DescrlpUon ot M aterial DrilledFrom
Ænu/A^fS ■ ttne/ Ŝr-â t̂r /
» - *  ̂ * * 5i
i /J a /e r
   _
^rauet Çfa
2Z
/■/eraucy. <Srt3t/ef an^  Anr»^
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^  1 1 1
111
Typeof welL.
MONTANA BUREAU OP MINES AND GEOLOGY
Bnttei Btenlau
WATER WELL LOG
Omntst..ufk2ja^éaajff^jQM JM S^C3sa^Oao^— taA iw jE :^/3duiA ^..A 2)^jatt/a-...
f  Afldl?WS8*eyS£Zi4ÎT^.^Xd<s^^i..45^^Jiû^jjic..
Date Started ----------Z... Date CaaxsM^^-̂ Uà^.Jjai.̂ jSSié„
Location: S e c _ .^ ^ -----T— 1 3 lM — ’B U S J a L . % aec— à(̂ SU,.‘/4^^..̂ Xf~'/s/^______
Equipment used__
Stock L _ l
.—..iCAc&aa Ûj:jJL__
CChtn eos. nUfir. Mnr>
Irrigation □
Other:-
IDue. Cftna. tand. nr drtUMl)
Water use; Domestic I 1 Municipal
Industrial 1 [ Drainage i  1
Casing:-------------Q .---- f t  to---------U J f .------f t  T T e e ^ i L ^ . / i & J U . . ^ a ^ ^  Size-----------_______
......—------  f t  tO— f t  *l*jfyC— 1.1— Slff  I   ......I
Casing:__________ _ . f t  to——-------- — f t  TVpe.______________ — . Size___________ — _______ ____
Perforated or Screened: P t------------- . y j ---- to f t-------------/ / .*  Ft________________to f t - ____________—
Type of screôi or perforations------------__________________________________________________ _________ __
Static Water level, for non-flowing well:—S .Q .^ — -------------------- feat
Sbut-ln pressure, for flowing weU:-------- ------------------------- Ib/sq. In. on:..




—g a t per mln-
Lengtb of te s t— .——^.ir...
Remarks: (Gravel packing, cementing, packers, type of shut-off, depth of Shut-off)
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W  ü b
iro ro t W«ll
DescrlpUon of Material DrlUed
• Il St» i.U.-i
!I
F ro m T o
tarrti/’̂ /  -- tSamc iàaifr
f / r V  g / i 'y  — / A / ,  ^______
É v a u e f  a t t t i  r r / r r ^  m / tH ^ û  (d a é e y r  , _ ___
tSanel otke/ ^rauc /  A *</





jU L A .
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MONTANA BUREAU OF MINES AND GEOLOGY
Butte, MowtetiB
WATER WELL LOG
O m aa..j3C /^ja4aj3ai—^JO ajx^C oM /iony.—
--------------- 1......___Address._______________ __ _____
Dute Started. /Sjujf.ty..J.ÇL./.S£!A-------- :.._—  Date Completed...*%rtj<...iyyS5<:i<...
Location: See  T (àJ6L ILVZlSC. X------------------------------ ------------------
------«____«Bi|ulpment used.  ___________~.S^&ujux^.tu//.._______ ____
(Chum «rflt. foUrx. othcri
stock I t 1 Irrigation I I 
Other:--------------------------------------------
(Dug, tfrlvun* bctrud. or drtUodk
Water use: Domestic I i Municipal IVI
IndustrW i - I Drainage I 1
Cftislny *I r̂pc.I..  .......
Casing:------------- ./.Z....A. to---------- —ft. lÿpe_663LÆ i_,acc/2[._ Size __________ M itJ d c d .
Casing:______________ft.-to--------------------- ft. Type__________________Size_________________________
Perforated or Screened: Ft»--------- £ .£ ! .---- to f t- --------- : ~ .£ .7 .— . P t------ ---- / / .X -----to ft— ______
Type of screen or perforations.---------- ------------------------------------------------------ -----------------------------------------
Static Water level, for non-flowing well:—  — j e / L . S â o * n i ^ —------------------ .feet.
Shut-In pressure, for flowing well:------------
Pumping water level---------------------- 2 k —---- feet a t --------------J-HaOü .—
Ilovf tested i  i—̂̂u.»«—
Length of test... -----------------------------------------------------------
(date)
— gal per mln-
Remarks: (Oravel packing, cementing, packers, type of shut-off, depth of shut-off)
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103
I«rotW eU
Depth, feet Description ot M aterial DrilledFrom To
L ± .
£ Q r a t / e J ^ J i / 4 f —£r/elije  - ^ t S m A / /  a t a e i t i a - f  u J a / r C
, U } t f h  J T a n e t — jS a n u t u J a /t fr
■—idlMEBel#
/ / /
a/g<̂  J firai/el ,  /Shirt/ejfrt—oji sf tûaémt-/2.xI lS L
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A /Ù . /Ù  .
A//ey Y ^te.À tjrJh AiAlo-. .
Countr.—\JùlLj.j.tiu/a.________
J1













MONTANA BUREAU OF MINES AND GEOLOGY
B atte, Blantaa»
WATER WELL LOG .
Owner.—<^atJi.i{(UJa.-./^M2eXLj2ox2l^aa.Y~..Aadreaa..̂ /j'.,CJU>ejAi^,̂ e‘ajf-___
Driller.— ------------------ -̂-------
Date Started.—  Date C o m p leted ..a ./K a6 _ /j^ JlZ ^
Location: 8ecw_.&Z —  T „_/1.5 .jS4. >4 sec— _______________
Type of welL. ----------------------------Equipment used..
□
CDuf» 4lrtv«B. bere4. w  tfrMMU
w ater use: Domestic I 1 Municipal I Vl Stock
Industrial f 1 Drainage I I Other:__________
Casing:-S — ft. te l Type—-ZcxSacAs^.--------------------- Size.
  ....
CjtSlTtS *     81z@,
( C h im  drUle vatonr. aO icrl
Irrigation I t
Perforated P*t............ ...... to  ft.........^^^,^^........... ......... to f  t.... .............
T y p e  o f  s c r e e n  o r  p e rfo ra tlo n s . ..x ^ :& /% s .. ./ f3 7 ^ /s .------
Static W a te r  lev e l, f o r  n o n - f lo w in g  w e l l : ------------- S n .y . f^ a J s ^ ------------------------------ . . . -------------. . . -feet.
Shut-In pressure, for flowing well: —    .IbVsq. In. on:----------------------------- —
(date)
Pumpli^g vrater level.........................^^^^................feet a t ......................^^^6 .............. gal. per mln...i
Remarks: (Oravel packing, cementing, packers, type of shut-off, depth of Shut-off)
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To Description of Material Drilled
m  ' / O '
/O’ £>0 '
/  * y ^
7 o ' 7 7 '
'  ' ' 1
/  /  j
7 7 ' '
/ / a '
//tJ Z3-.9 '
/ZS' / 3o'
I  ̂ i
y3/>‘ / 3 Z ’
/3Z>




l y ' ! / S t .
T / . 3 L Æ . A . .....

















MONTANA BUREAU OF MINES AND GEOLOGY
Butte, Mental ne
WATER WELL LOG
Owner-------â 2 M x / s ' i X L — Æ s i ! ^ - ^ ( ! £ û / i ^ a y . . A i â x a a . . . J i Û Z s s a e i / a ^ Æ u ; . / . . ___
Driller.  C T a m / k . ^ .  1----------
Date Started. \ J i i O J t J Z J i y J S S Ç .    Date O o m p le te d ..» X i^ ..^ ./^ ^ .„




ïÿpe of well-----------------------J 3 c j j l £ j £ . ---------------------Equipment ured_Z
IDiw. erlmm, bane, or erlUcC)








lÿpe___ f îS m é tja /J tM A .—  Size.
_________ft. Type________________   Size-
  ft. Type._________________Size..
...3^1..—... to ft............— I—. F t—,Perforated or Screened: F t-—
Type of screen or perforations. ----
to f t -
static Water level, for non-flowing well:------- ----------- -----------------
Shut-in pressure, for flowing well:----------   ...------------IbVsq. ln.on:_






Remarks: (Gravel packing, cementing, packers, type of shut-off, depth of shut-off)
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Depth, teet 
~ F l W  I T o
l4>ffotWell U.fI
■v7“
Description of M aterial Drilled







MSI.. „ella.t4 a n d  ~<Sraut! I  „
Tzr I—ileQIolnoM sfittiT ra.îii-(»jhV;
□ □
' : ......'>t<T ,y-----o#.JI................... .........
.o<r<T -îi- ..ol
J l,- -— -Ol J l—
u i i  0}




.......  I/VJ« Ji




ApPfMM Snct rm - « h M I M t  ca, Ikku. Mull
aOAOBOPUaATB
'" r
>»» «g y »
T—Û2Î B _______
C*unlT_%!66A2A»-------
Top af OroUBd 
(El«v. abovi a n  la*«L.
STATE o r  UOHTAHA 
ASIDNISTBATOB OF OBOUHSVATSB CODEomos or sta te  ek o in eeb
C to 5’ Top «oil . 
y  to C y  Clay A s n m l  
63* to 77* STOa,c*w»ol A 
OORO wstov . .
77* to  o y  K;«d,gr«v#l A 
*atar«
93* to  95* SBnJ,|jm»ol, 
o lry  A vtvtor 
95* to  IOC* SaodfSTftVol 
krokoa cook A waior'
) Notice of Completion of Groundwater 
Appropriation by Means of WeU
(Dadcr Chapter 23T, Maoteaa Saaaion liawa, 1961)
Poll 3m jÿaot l&eoooia 
thn ier-fâlB laM L Æ lJB tt-.-________________ lU -csoul»  '
IWe ef Notice of AppioprUtioa of Gcoo&dw^er».




<daa, dateam, hand ar 
drillad)
Water Caaf Domaatie □  
Isduatrial □
. Bquipmaiit UaedjÜSEP 
(Cham, drill, rotary or 
athar)
Mnnieipat O  
Drainaga □
Other □  
Stock □
Irrigation O
Indicate on the diagram the character and thieknesa of the different 
atrata mat with in drilling, auch aa aoil, day, ahala, gravel, rock or aand, ate. 
Show depth at which water ia cneonntarad, tidekuaaa and character of water, 
hearing atrata and height to which water naaa in the wall
*s###MM OwO lA, rotroiUTMMflUAE
nbowa
O M *




12** 12** «MSlfC 






6  hdlo 
5 1  x*ii
eo*
1 to  t>>a 




I'otox OS ^ÜÔ Laioa
Static Water Laval for non.flowing Wall  feet.oonlAT
Shntdn Praaaura for Slowing Wall , , . ............ .
Pumping Water Laval- -feat at. li'CO -gal par minute.
Oiaeharga in gal par min. of flowing wall . . , , 
How Taated . —...... - Length of Tael- 3 lotira
Bamarka: {Gravel packing, cementing, packer#, type of ahntoff, loca­
tion of place of naa of groimdwatar if not at well and any 
other aimilar pertinent information, including number of
aerea irrigated, if need for irrigatioo)——
—  Seea/. T/AK, B/fM. 
Indicate location of well and 
place of nee, if poaaiUa. Each 
email aquare repraaanta 10 aeroe.
Show oxact depth of bottom. 70UER CO.•THE tSSîWAÎ
h o  E . Broadtmy 
E utto . IlontananPTOOWÎTildWB -
Ucsnoo ÿ  7
Drillar'a Lieaoao Number 
_ DriUcr'a Signature _ _ t y
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i :;T4' '‘ 39* hourm,p#rrormtlpg,gurgln(l'Mell







(Emt. above eea level.
C rt»Y
Apptond SM k Pon» 8m * Fvbltahiiig Co.. H cicu. M oau w -^M tt
County»
STATE OF HOHTANA 
ADMIMISTBATOS OF OBOUNDWATEK CODE 
OFFICE OF STATE ENGDŒEB
O to 3 *  ton s o f t  
3 *  to '  *rnv/'t /i 
yi> I lf*w  C lr>y
4 t*  to  57* f ro v e  t
r-nc* c  t. y  Owner.
WO tor
Notice of Completion of Groundy/ater 
Appropriation by Means of Well
DEVELOPED AFTBB JAHPABT 1, 1962 
(Under Chapter 237, Uonluut Session Laws. 1961)
A -'oofooo  r*owf»r Co
57* to f .2 *  '.tfn ft  
S ? '  fo  sr>t f ' r i 'v c l ,  SI?»,.' T>rin„,«?tenn Como 
f V'f( tor
»ww.wAdttrc8s  ........................ .
 .
nrrrvo t  x>atp of Notice of appropriation of groandwutcr..» f inrt
Date well started»iAmA._l.._lB&6 Date completed —111S.S.
Typo of well— Drj.iJ.ex(.._™,-Equipment used— -------------
<Doa* driven* bored or drilled) (Chum drill, rotary or other)
on* t<* A7* r t .jy  
eV7* to  .̂V* " n t n r ,
.Crtfïvt, C t r y
f i r *  to »»V* ."-fivv 
wo te r ,  f  r .n n r f ,
c toy
.97* to  t t 7 *  '" r o v o t ^ n a d  
oo«t Wo to r
CC L ^ Indicate on the diagram the character and thickness of the different strata
met with in drilling, such as soil, clay, shale, gravel, ruck or sand, etc Show 
depth at which water is encountered, thickness and character of water-bearing 
strata and height to which the water rises in the well.
Water use: Domestic D  
Industrial □
Htiniuipal g  
Drainage Q












f, / t e r / o  
C i r c l e  
7^ is ; r
CFmO
707 •
-o  ( ; cm *
- mpt, 







Static Water Level tor non-fJawiog well
5 7 ;-' fro/- 
Shut-in Pressure for, ̂ l^wÿig ^ —
Pumping Water Lcvcl.....t«A4—/.uwo—-feet 
at-..'?.î?.C’..CS.v__?.j?.C.Q.gal. per minute. 
Discharge in gal. per min. of flowing well
How Tested ................. .
Length of Test—.........................................
Bemarks: (Gravel packing, cementing, pack-
m_%jK&ewL_ TATAL lUSiST "
Indieixte location of well and —  ...... ......
place of use. if 'possible. Bach
small square nsprcsents 40 "...... ........  .........
acres........................................................... .................
TFSB —Tf used for irrigation* industrial* drainage or other. Explain, state 
number of acres and location or other data (i.e. : Lot, DK»ck and Addi« 
tion).
Show ezmet depth of bottom.
L(conse









(Elor. aboTO lea lerel— —
IVoJt /oi* /n rfo o trfa t S (to  
W. W. of f i r o  ffo*e«re/> C enter 






1 0 6 - 1 3 0
1 3 0 - 1 3 3
1 3 1 - 1 S 7
1 5 7 - 1 7 1  
1 7 1 - 1 7 9
1 7 9 - 1 6 9  
1 6 9 - 2 0 1  
2 0 1 -2 1 2
2 1 2 - 2 1 3
2 1 3 - 2 2 0
2 2 0 - 2 3 6  
2 3 6 - 2 6 0  
2 6 0 - 2 5 2  
2 5 2 - 2 5 3
County„,„„„„__...........
STATE OF HONTAE A 
ADmmSTBATOR OF OROUHDWATEB CODE 
OFFICE OF STATE ENOIKEER
Notice of Completion of Groundwater 
Appropriation by Means of Well
DETELOnSD AFTER JAHDART 1, 1062Topooi f 
Ornvof A C l a y
I*» to r .  S a n d ,  Grove I , Some C l a y  
Sanrf. Grove t C
%'oter. S a n d  A 
Ctoy A Grove 
W ater, eon it A Grow 
Grove I A C loy, Wot 
aeepoge 
Ctoy
(Under Chapter 237, Montana Seinon La we, 19CI)
O e S m e t, Atom ta n a  
1 5 2 2  S .  T 6 i h  W r  
AHdrwui « ( a a o v t o ,  W o n ta n oGlenn Cowp
to of Notieo of appropriation ef aroanilwaler„„___________________
Date well atarted_AMSWA(_Â!.__l&&2_Date eempkte«L_Gs..(.,._.%t_t.S6A__
Sonit, Grovot, w o t e ^ , ; , , „  a c i . J L U d ^
T r a e a a  o f  c to y  tttaa, driven, kwnd or 6
Irrigation □
..Equipment uaed.~.CAur.a_2c(.t.i____
' drilled) (Cham drill, rotary or etJkcr)
C toy, * ®''“ *̂ *\fratcr nae: Domestic □  Municipal E3 Stock □
S ^ l j T o ^ L o y  Industrial □  Dmlnsgc □  Other □
Grove 1 A e toy Indicate on tlic diagram the character and thickness of the different strata
n io .  a oo t law e l o f  * with in drilling, «mh as soil, clay, shale, gravel, rock or sand, etc. Show 
^  1 w pth  at which water is encountwed, thickness and character of water-bearing
moroe 1 leeo  strata and bright to which the water rises in the well.
B lu a  g ray  c to y  
G r o v o t  A a  la y  
O r a y  a  la y  
S a n d ,  y e t  tow c l  
w ate rseep of 
2 5 3 - 2 7 0 '  c loy  
2 7 0 - 2 6 1  Brown c lo y  
2 6 1 - 2 6 9  Brown s a n d y  c lo y  
2 6 9 - 2 9 l i i  Wo to r ,  sand 
2 9 1 T k - 2 9 9  Some g ro v e l, sond 
2 9 9 - 3 0 2  e i a y  A grove t 
302-3f t  Grovel, somf, s o m
3 1 1 - 3 1 7




IMto W CWm# AM T*
fd"OaO. 99 3 6 0 ' Jte* WmO <r*«o
V ÉSMmMÊ̂ 8 t £ r * Wf U s 777' 767'
6 2 .5 â  i » K n if^ t o t a l s >3 b o t e s
p e r  f i . 3 /6 "  X 379 ' 324 '
3" t o t a l — 72 b o t e s
335 344
,  w a t e r t o t a t - 7 ?0 b o t e s
3 1 7 - 3 2 7
3 2 7 - 3 3 5
3 3 5 - 3 3 6
3 3 6 - 3 6 2  
3 6 2 - 3 6 6  
34G-360
c l a y ,  w oter 
M o r n  c l a y ,  s a n d ,  
grove I , w oter 
S a n d ' ,  g r a v a i ,  w cte r 
A c la y  
S a n d ,  g r a v a i ,  loose 
a t i t t l e  c lo y , wote 
ton c lo y , g r a v a i ,  s  
no w ater
B r a v a i ,  s g n d ,  som 




i n d  ! :
j
!
Static Water Level for non-flowing well
 tdZ feet.
8huCmT%^ro for Flowing Well_______ _
Pumping Water LeveL. _JX1_
a t - 500 -gal. per minute.
-feet
Discharge in gah per min. of flowing well 
A i r  C o m p r e s s o rHow Tested-. 
Length of Tcst-
some w a te r  
Grovel, s a n d .
Remarks; (Gravel pactung, ectnenting, pack-
T Æ « rM & ^  em.typeofri,utoff)_
Ititlloite location oC wcU and  —
place of u#% if poooiWo. Boch
omaU oquaro represents 40 "***"
acres. .............................
.(Continue on reverse side)
USB—If used for irrigations industrial, drainage or other. Explain, state 
number of seras and locaticui or other data (i.c. : Lot, Block and Addi­
tion).
Show exact depth of bottom.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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J i J  / / Qhyyt ' t fJ.  .V,
o u a n u L . .
. LOO 
Tap '«f Qioud 
(EW. *b*M «M Im L .
. .. T
.. Î-;V;CÏ!.-: ■ C<«inty„
! ' ■ ' .t • BTAZE OF MONTAirA
'ADHDOSTKATOB OF GBOODSWAXBB CODE ' 
J- OFFICE OF STATE SHOIKEEK
_} ' ' Notice of Completion of Groundwater 
; vf Appropriation by Means of Well
. DEVELOPED AFTBB JAEOAEY 1. 19«2 
' (Dhder Chapter 2M, Mw«»oa Seasiou Law*. 1961)'
,0-4  . r* f  a*i 4 ■ .
!.’4—29 / C lay 4 Oravel
2 ^ - 6 0  Wafer, Santf, Crave Owner %9%Zk^A..^Dg&.ÇWg'MjlAddr«a...39fli. & eAarre f l , .
' ' ■ ■ ' ■  1S2 2  s. i^th V.'. :
*9“.** Clay & Gravel " Driller GlezujLXeavi— —Addpcae™-tii*Ae«lA».4<eflf-nflta-.
G4-G0 ' W ater, S a n < / A - •, ' Date ol|Netiea of appropriation ef groumlwater— .,  ' ; '
Grave 1 .. ; J
GO—G3, Clay G G rave(
V Date weU itartedl»fllfA.-X&a..,,TSfiff, Date eoiuplcted._Gil9.u<t.t-Jlit._.f2.6Ai ; .g
. k ■ ■'. T ypo  o f  w e l l_ I jQ c i i . l j t i f .—— LL lLL Equipm ent naoA— ,C iu ia a .J > k jL l i .__
G3-G7 GaiiG G f in e  G ravel (D«a, driwa. «»r«l or drUtad) (Chum drill.mtary or otbar) g
. ■ Wafer Water naos; , ' Domestic □  .'.Municipal Q ' Stock O . irrigation O, :; a
.■ k  industrial o  , Drmnage O  ;■ . Other ,:%.3
l®^9 * G '*^e l . . Indioato on &e diagram the ehwaoler and thickness of the different strata {
Wafer met with in drilling, sneh as aril, clay, shale, gravel, rock or aand. etc. Show 
depth at which water is encountered, thieknesa and character o< waterbearing ' 
strata and height to which the water rises in the wcU. -/i
au*»f ; , . : T .  .'' wamu <r«o : • i rw o,,WOaaW_.u '.' . i v :
: ; 1 .0 .r f«" l.G . f A '- 'l.osiy




W i l l s  
k n i f e  
3/G" * 
4«
T o ta l
9 5 '
2 1  e i r  slea
G" a p a  
1 0  p a r
o f  210
■ 1 0 3 '
'f.'-::. ' 
c i r c l e  ,
. Static Water,Level for non-flowiug well
; ■ ‘ - fr o m  f o p  o f  p i p e  ■
Shut-in Pressure for Plowing WeU..——'——.
Pumping ■ Watcr Level——..^.GIL^—̂ ect, -.
a J , at—tftflg——— gal' per minute.::;..; ,̂




— ' '"i . . .u,{Indicate location of well and -Cdsmnf.»!
(Oravel packing, ecuieuting, pack: ÿ ' 
type of shutoft),.4-£?™ 4 '" “ 4
_________   __   .Damanf.««GA4ipL-ln._paAfam.»f.
' J place of use, If possible. Bach -
small square ■ représenta 40
..(Continue on layers;, side) ' r.
: ■ USE—If used for Irrigation, Industrial, drainage or other. Explain, state 
,,V. '.{j .. .. ' .. number.of acres and loea^n or other data (le.; Lot, Block and E d i­tion).
Show'exact depth of bottom..' taaeekieieieieiM*
L' L i c o f t s m  0  7'.:..
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( h s / Æ
Pvnm «ml# NMIAIm# Ce*
/ ;• ■ ' 'V-v'>'i ------.— ,-r—:
V , . .  • -. uz / tc^Z/ f  j ^  / L2
^3 .V  v ’f - .m  U r . ^ ^ 3 i j . 7 f :  :. ' ‘ ’- STATB OF UOnXANA . % - ' ’
f
I
■ “ “  
Top of Oroumd 
(Eloy. above loo loveL
ADMrmSTRATOE OF aaOfHn>WATliK CODE 
OFFICE OF STATE EKGIHEEE
Wolf loeatotf on tfnooln 31» 
Solwoon Oofoo ontf Stv^^ord :.
0-1
1 - 3 3
3 3 - * 1
41-55
55-55
Notice of Completion of Groundwater 
: Appropriation by Means of Well
PBTEtOFED AFTER JANDAEY 1, 19C2.
' (Under Chapter 237, Houtaaa Session Laws, 19C1)
repho 11 OMt Oravol
Ovmer_MQVrAfM..jB»ICft..l 
Clonn Camp
Date of Notice of appropi^Uon of gronndwater.
O r a v o l  5 C l a y
B a u t d a r m  5 
Grovel
1 5 3 3  s ;  I d t h  W. v \  
,...Addreaa.MA*P.«la«-iJtflÆ̂
Clojr 5 Grovel wo(̂ rt«tejApr<l Tfj, T95P AprfI 30̂ 1 7959
Cloy, Grovel A Type of welU..Çte.Ui.«.«?. 1
W a f e r  (Dug* Dziveot bnteil o r dfiilod)
JlleEquipmtiit u C A w r ^ O r  f I  t  ‘ 
4 (Clum drille rotary or otlier).;, v'a.
6S^10^m C** Oravmtt Wafer, 
S a n ^
Weter nso: Domestic □  Municipal 65 
Industrial O /  Ilrainsgc D
^oek 'O  Irrigation O ' 
Other □ IIndicate on the diagram the charaetor and thickness of the different strata 
met with in driliing, such as soil, eiay, shale, gravel, rock or sand, etc. Show 
depth at which water is cnconntcred, thickness and character of water-bearing 
strata and height to which the water rises in the well, - -
• au»«r MM Mi »mm . T#
M M WgIrM (Tmi>
U«M .«rCHlac ■ . ■..■■■-
t t f « -  / . £ 2 »  ... -
aPove
t b  p e r O iL i  ,
f t .
- )]■
1 ' -i 'i Î




3 / 3 "  X  
.4"
1 0  h 0 l  
rowncf 3 0  row /ri ÏI
fo toc " 300 Aofc
static Water Devel for uon-ftowing well
O r a m d a m  — 3 ’ 5 " '  ~
%ut-in Pressure for Flowing WelL— — ■ jl
Pumping Water Level—i—
„,gaL per minuto.
I . Discharge in gal per min. ot Dowing well >.
' , ' . ■ ' ; W'i•—— :---.. ':3f
! »
I .How Tested 700* Pu"»P 
Length of Test,; 2_iiouen-‘    \ ■ ■ ' - ' , ' '
' I ' Remarks: (Oravelpacking,ecmouting,paek-
Indicate location of well and . ry ..... ................ — —  ........™  ^
place of use, if possible. Each'■."''bottom ,2* oomont p l u g  i n  • 
smaU square represents 40 ;— ---- -̂---------------------- .....T r-Jli
■- ' : .XL"':/ - ' #...............         —I-------_!I ih> \
(Continue on reverse side),-i; ■' USE—If used for irrigation, industrial, drainage or other. Explain, statCvVlr O'''■ ' number of seres and location or other data (u .: Lot, Block and Addi., w' !■’. . . . . “«“)• , A ..-v: #
Shinr.aaet depth of bottom.






Pom —Sâ«» IVMIWiat Co, Hotooa, Hooiuu—42)10
County-
Loa SIATE OF MONTANA ADMENI8TBAT0B OF OKOUNDWATBB CODE 
OFFICE OF STATE EKOINEEBTop of OroBnd
(Ster. above oea level_______) NoHce of Completion of Groundwater
w , n  (oeoterf between * t h  » s t t ,  Appropriation by Means of Well
on C a t  t i n  
0-2 
2 - S S
55-02
Brown T o p  S o i l  A Gravel
DEVBLOFED AFTER JANgABY 1. 1952 
(Under Chapter 237, Montana Session Laws, 1951)
r>—„  MOHfTANA fOWTB CO. -Address- M i a t o u l a ,  M o n t a n a
Driller_6f*aa.C«!!&. -Address..
7522 5 . 7*tn W,
6 3 - 9 0
50092
9 2 - 9 8
9 8 - 1 3 0
' f a n  C l a y  A 
G r o v e  I
G r a v e l  S a n d  f
Wa 1er Date of Notice of appropriation of groundwater-------------------------------
S a n d  A W a te r  D ate woU etartcd—4BC i.(._^.9s—?.?£?.—D ate completed— __
G r a v e  I A C l a v  ’Type of w ell-----------&£.i.Lk9M.--------- Equipment uscd-.Ç.^lHC.^t-.Ç.CÜ.^____'' (Dug, Driven, bored or lUiltod) (Chum drill, rotary or other)
S a n d  A W a te r  W ater u se: Domestic □  M unicipal g
Industrial □  Drainage □
Stock □  Irrigation O 
Other □
Grave I , Sand A Indicate on the diagram the character and thickness of the different strata 
Water met with in drilling, auch as soil, clay, shale, gravel, reek or sand, etc. Show
depth at which water is encountered, thickness and character of water-bearing 
720-743'««  Clay A Gravel Mrhto h«ieht to which the water rises in the well.__________________
' aw# 9wwm T«
ptflna WtffM ur«oIW# wc-w
2»
6 2 . sa o h o y * i* -3 * a ”*
ll> s  p a r G * U
f t *
rcAPORATlONS
M i l l s





to hsti S t4> 
t h s  rom dee 









. . . . . . j 1  :
r
S ta tie  W a te r  L cv fl fu r  »<Mi*flowiii^ well
f r o m  G* L a
Prcshuw^^or Flow ing W ell__________
Water * -------
por fiiinuUv 
D ischarge in gal. |icr m in. o f flow ing w ell
How |i
L en g th  o f TcsLJk«AOjuP.a.— -----------------  J
Bemarks : (Oravel packing» cementing» pack* i
s £.._.v^'teJi. TJ2&
Indicate location of well and ------------------------
place of use, if possible. Each
small square represents 40 ------------------------
t
______________________   -.(Continue on reverse side)
USE—If used for irrigation, industrial, drainage or other. Explain, state 
number of acres and location or other data (i.c. : Lot, lilock and Addi­
tion).
Show exact depth of bottom.
Lieonso #  7
ReprocJucecJ with perm ission of the copyright owner. Further reproctuction prohibitect without perm ission.
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(Elor. kbove Ma kreL.
W * ( (  ( o e a t o d  a t  3 0 0  S to o f c  
C o C o n t r a i
STATB OF WONTAITA ADUnnSTBATOB OF GBOOltDWATEB CODE 
OFFICE OF STATS ENOIHEEB
Notice of Completion of Groundwater 
Appropriation by Means of Well
DEVELOPED AFTBB 3AHOABY 1. 1962
0 - 4 0
4 0 - 4 7
4 7 - 7 3
7 3 - 0 3
9 3 -1 0 1
1 0 1 -1 0 9
1 0 9 -1 3 7
  i ' ■ (Under'duipter 237,'Hontaiut Session Laws, 1961)
' M kcficif koio 'Al"UfC*a m  . . .  CĈ ,  ,  — 1 — IW——c —
C r a v a t  A
C la y  , Ow^ r — ^
C r a v e  I A c  (ay CtiUer—ÆifEOtn-jSflæiK.
A33r«M  W O s P M iu» M o n t a n a  
1532 S .  t 4 t n  W, 
Addrcss..MX»i!»„«j!aA„.ft(?'!.(J!.70„
C la y  a n d  S a n d  ®»*® N otice o f appropriatie a .o f  çrouiidwatcr. ----------------- ----------
Date weU startcd̂ t(&K-.&&«— —Date eoiiipletcd...j/Jlffie,..^^—7*6*1.W ater, C raveI  
and Pond
G r a v e l  A C la y
C r a v e  I ,  S o n d ,  
Wa t e r
Type of 
(DnSi Drhea, bond or drUlod)
«Equipment used..
Water, JIM : '
(Chum drill, rotary o r ether)
Domestic O  ,Municipal Q  Stock Q  Irrigation Q  ' 
, Industrial O  ,^ Drainage D Other Q
Indicate on the diagram the character and thickness of the different strati 
met with in drilling, such as seel, clay, shale, gravel, rock or sand, etc. Shou 
depth at which water is encountered, thickness and character ef watcr-bcarin; 
strata and height to which the water rises in the well.
0v«M
. SbwaM . '' Wc%M , rn#mI f990 : T# mvOftAtlOKS
Itoto «few# ■ * ■ KM Ppm T9
1 € »  f . 0 . *6"/oOo . 2 * ; sue <P«u» ■ <P«t>
a b 0 Y 0 H U t s , 90 * 96 *
t i f  p e r L i 137* / < n i f 0 112* 132*
t t w 3 /6 »  X
3**
3 0  r«L  
10 M o t  
T o t a l
n d s
9 *  t o  f
»  360  
h o  l0 9
1 -,
: ■
- T g : ;
: f  g ' --- -
V) !' • .
Static Water Level for non Dowing wel
. 0rawdow»-5 »9 »  Yrom
.r, Shut-in Pressure for Flowing Well—
' ^Pmaping Water L e v e y ^   fee
*V !.i at._I.Q0A __.gal. per minute.
. Discharge in gal. per min. of flowing wel
SvHow Tcstcd.___.Xt!.»i_£««!e------
J . . . . :L : .2 : i ; ^ i^ g th  ofTcst_.&_A«Kr._
'■ il l, tiBemarks,: (Oravelpacking,
^  'kutoff)___._.
Indicate location of well and ' - 
plaee of use, if possible. Bach .
cementing, pad
small square.''represents 40 ,T 
te m - . r-: ; : V - . / C .
" ' '  (Continue on reverse aide
OSE—If used for irrigation, < industrial, drainage or ether. Explain, stot 
number of acres and location or other data (i.e. : Lot, Block and Add 
tion),.. •
: -...(.vi'.iv';', .
Shew exact depth of bottom.
L fc o n se  #  7
115
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« ta :* I ow I anM  in* '
M-Wt—M/W
ÏTATE OF MONTANA 
ADMtNKTIUTOK OF CROUNDWATQt CODE MONTANA WATER «EtOUBCEE BOAUD
NOTICE OF COMPLETION OF GROUNDWATER 
APPROPRIATION BY MEANS OF WELL
0#v#l»p#d *A#f Jtnuffy I. IMS
(llndw ChapMr 237 Menlan* SMsion Uw«, 1MI, as '
ThU foitn to b* prcpM«d by ddller, and thm  copiât to ba liled 
by In# #wnar wilh tha County Clerk: and Recorder In the county In 
wmkh the well It located, latt copy to be retained by driller.
Pleate aniwer a# quetllont. If not applicable, to ttata, olherwlte the 
form may be relumed;___________________  .
C6unly..«fi.?.Rii‘.fi„
DRtUSRI lOC 
Indicate Itie character, color, Ih' k- 
natt of ttrata tuch at toll, clay, ta d. 
gravai, thaïe, tandttone, etc Shaw 
depth at which water It found t id 
height to which water ritet in well.
Top of Ground
Owner _._Jteniipott_fi
A d d r e t t  „ M iA a o u X o « _ A fe a .tL c o a _ ,. 
Well to e a te d  a t  fn term ountafr 
— ................ Aurmben
Date well atarted ,-Oee,, 79*9, 
completed 




(Dw. art Ma, tant at anCMt
(Ckara «ICI. raw * a t arte)
Municipal Q  Stock P  Irrigation Q
' Equipment uted ___CAi«ca_At^.<.IUl 
; Water Use: Domestic p
industrial P  Drainage O  Other P* 
, 'Describe..................... ............. .................
GaidenAawn P
USEi If uted foh irrigation, industrial, drainage or other. Explain, 
state number of acres and location or other data (Le. Lot, Block
and Addition).
ESTIMATED ANNUAL WITHDRAWAL .
IS" lit
WrtaSr a t Cralat
* S " I D  
50 lb  
p e r  FI
2'
above
6 . L .
92*
pctmntATioHt
M i l l »  
K n i t *  
3 / a "  M 
3"
. TaIFaaO <F«0
.62. •: ,7 2 '
62- ■ < 9 S -
fllcw. «to** #*# level)




-3 3 - . 3 2 . .
-5 2 -. - £ ^  .Cltuc.oad—arptbcL—___
S S -
_ZA_j —SÛ —  .CXox-gog-Or.nimJ——.






Static water level 23— %.ft.
Pumping water level —23fk____ ft.
at .— .tSSSL— gailont per minute, 
measured {àBAtfinulet after pumping 
began.
'Measured from ground level.
Well developed by TAP.tL.6umq,— 
for A— .hourç
Power - ....  PumpSSLJrunbiMB
Remarks: (Gravel packing, cementing, 
packers, type of thutoff)
JLML.K jK£j'A _
T—i j   N R t £ t  ^
INDICATE LOCATION OF WEIL AND PLACE OF USE, IF POSSIBLE 





Fr.c R P M )
J aaaaI ( ft GrateeX-
.CXa x .
___
S n a d -n  nti. UScayAt—
3cay3J-XjaalJLC.2XXXBSHX__nnarl________
T it t h t  G ra v e l  A .S n n i l  _
anmr r . t n x
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~ T ^ÿ |Ç |1 l|P i!^S P Ç îr '7 î|ir-r wr—  ^  " - . ---- »—
— 7- >.,lù»ad€kNand
(Vto.ahoraaaalarel
= 'V-- — f i a "
-  ù wTop a o U
Q ra v a l
&
a o l l
' 1
H
- ' '.a '•
1 ' ■ *t. ' i  M3
T J  ’• *..» ■
- **r : '1 *' <t *
- 'i r 1*
"  SO ti r a v a l  .. .... .
v y





MONTANA 8TATB OOAKD OF BBALTB 
Wktar «Kd Smraga DlvWrn 
WKLL DBILLEB'8 REPORT
B aglatn tta  NOb>
DiŒ «r..lU .JU ..H lZlillL----------
OwiMr «t WML...:. .̂—̂-ii>(?J)MrJ...I  Ott«-
Xü r:r":
WmUr to B* Vtod fo r~ -B asld .ea tlA l.Æ A a~
OrflUns IMgito.. :a a p t lÙ ,_ ia A S i  WMl ]
"M# lndlc»toooth«dhRCTmtl»odito»etor»iHHhtelnMiM<< tti»A^**- " '  
•trato n«t with Id driUliw. rach ## aoU, dmy, Dhale, grawL id â  or i 
Sfaew depth at which water la aacooBtend, thkkneaa and duu 
wator^Moriagr atrato and height to whkh the water riaaa to the wv.
■ a i  't*' , .1 I
■ I". I ■
• "(I •
C l# y  ( r.j r ' . t  , 
C la y  
&
g r a v a i  '
■Ul «  >î'.»;ni • ■
f l  tl*;». V> i •
«-'y t.'.r I )'? ■ : •
-igravaÿ̂ t-V,-' '
a  d t  '"t u n 'I t  \;Fii  ....... '  • i- • .
' 1 1na. I A 'I i. ■
i-iCmT i« V •
W fK .W ", J7» O fà  K  tr  ■- ■
M ora o ig ÿ
'At ■ ' /
w T w T i i V i a to . i .
















l i a i f i " ‘ 3 /e x l " lo f t
1 ':T.' : .
.» * î •' ;
u \  -
H 1 1 ", ...... : ■ . /N , 
•f . .
.
: .». ;. ‘ ...
■ t
V t .
• ' t ■  ̂» i î*
! a. W c'
. i* f: f 'I
, * tv' ' fu*' t r
M L. Û',.', 
.. \  à
'-ÎTiT»l HPtC 
;>£S f'.îttîn r





. i  <
.*
h’ r.




• OtMlba the t m U Jototola«aato#_r'' nga* w -  '
Tfir.f'! • i .1 i-, ; lî'i I :i> !.'n’ fniXNÜat--
— — —----- -— lii ....
1 l' . i,! .;t ‘ V ; U ; ■' C.'j'il'.îa ■
Paaeribaany aeraaaa uaadj,
Bow Datanalnad Z a tllM ita . tram», aallw, W«lr, Sta.) ;
glgaeduGOMUOt.
Data_____ Moaby
(Law and Eagnlatiooa on Ravcraa Sida)
ilouJLt!) p u r m l t  J*1S








Ad m in istra to r  o f  g roun dw ater  code
OFFICE OP STATE ENGINEER .
iccloTSiioa c! Vested Grosndivalcr ISigbls
(Under Chapter 237. Montana Session Lawa, 1961)
«Far*l#tia.J:ovnlopawmt_Co*pany.._, 
(Name of Appropriator) 
County of— Niasoola.













Sec-J:?. T„13_ r 33..
Indicate point of appropriation 
and place of use. if possilde. 
Each small square represents 10
2. The beneficial use on which the claim is based .pcootildn— ——, 
'4teusehoXd.t>ater-Xoi!~o«ec..20ajioKes,.JL-CoI£.Caurae.__
E ecreatlonal area  u ltb  rows fo r  250 isore hones.
3. Dale or approximate dale of earliest beneficial use; and how con­
tinuous the use has been . -_JuJ3 ry_ipl,&_an& ccntinucna___
------------ th e reafte r---------- -----------------------------------------
4. The amount of groundwater claimed (in miner’s inches or gallons
per minute) Vel2. o. J0Q-giiBi;._’NBll-j!f2-.v. JtSO-gpa;.____
— Iotal-750uepo---------------------------------- ----------
6. If used for irrigation, give the acreage and description of the 
lands to which water has been applied and name of the owner
thereof  i
/ :
6. The means of withdrawing such water from the ground and the 
location of each well or other means of withdrawal 
■Bath-liacAted..Lot-22,-Bl.l .Milloua.*d«1,»n, «if_Miaaoula.. 
,, .Cflun^j Montana  __________ ............ ...... ...... ..
7. The date of commencement and completion of the construction of the well, wells, or other works for with­
drawal of groundwater .lle2JL.jil-e..Sq)t»_2UyJl9li5l-—Mell.#2..<».-Jtine..3jl55"(nppcox)-------------
The depth of water talitc .Wall iCl — f t . ;  -Well f2 — 72 f e e t
0. So far as it may be available, the type, size and depth of each well or the general specifications of any 
other works for the withdrawal of groundwater .■W ell-ÿ lt-fl-l n .  D.&»-Cnai n g -25.55-33> n«-p er..sq .ft.^  
U 6 ..X t...d ecp , p e r X o r a to d ..e a 3 iiig - fr o n .K $ -r t .-to ..l l3 .f t . ,- .V o r th in g to n ..4 e o p -u e ll .tu r h liia .. .  
pusT* P*w*ced by 25  ER-C.E—pusq» aw top; .-W e ll i|l2: -1 2 a  f t . - d e e p  porfocate(l.-ea«iag-X rom  .95.X t.
t o  120 ,X t. deep w ell ptasp-powered-5U MP eleo tP lo  a&oton——-^-^4A-^X—̂  -%#f'---^e^%^y:-2?-.
10. The estimated amount of groundwater withdrawn each year WBHg..jjîl..fln4.,ÿ,2..TKb8l.,2Ss.PCO»QOQ IWle*
11. The log of formations encountered in the drilling of each well if available Ttol ■ • : ; . 
li'.e"201-.(hfavol.A. «ciil)_2G',m56l jRsgf, samdy-gpavel; 96i -98t licht. ̂
gKam*..M@1wnr...Well.i%a.Dle7Z!_Clày,..gpaTel;..72!.e»7l._Çra%el,.namd*...wator,-.971riaiL.elay 
and-Hator;-lfil.'—e..^Û ).-Q rem i^.s»tor..----------------------------- -----------------------------------------------
12. Such other information of a similar nature as may be useful in carrying out the policy of this act. includingis 
reference to book and page of any county record_JCftt_Jfen1«8 1 Mt-fitfl1 <ft_B®#Hi-.ft£.«#.6 XtJl.
Signature of Owner-------- i—.—
Date__/./L:..Z_._/_/j_.Z.:^ik '..^
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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File No.






' (Elov. abovo Ma ImbI 5^10* }
Formation* Log:
O - 6 Sandy soil.
6 - 13 Sand Ic
gravel mixed 





STATE OF MONTANA 
AOM1H1STRATO& OF CSODNDWATER CODE 
OFFICE OF STATE ENGINEER
Notice of Completion of Groundwater 
Appropriation by Means of Well
DEVELOPED AFTER JANCARY L 10G3 
<XJadar Ohaptar 237, Moatana SoM ion L a m ,  10*1)
A r th u r  j .  H osby
...JM.onjtana.imbedded
c l a y .  DrillerJ>’JUbÆls3CJDxiHiAg_CfiLBjlâ(lrcsB.JlLas.o.ulA«.Jioa.tana_
Gravel 
in tan 
55 — 7 8 Fine gray
sand & gravel of Notico of appropriation of )p o u n J w n iB r_ lig .n e  .Xi.l.ed.....Some water.
level Date well started~ZZSêZâê™_„_Dato eompleled™9Z8.ZZ46—  _40* from
Type of welL.J?£iytJ!St̂ --— — Eqnipmcnt UNMl._C.a.bl.e_T«ald 
(Ooc, D r im ,  bond  o r drilled) (Chum drill, rotary o r other)
Water tme: Domestic O  Municipal Ë  Stock □  Irrigation P
Industrial Q Drainage Q  Other p
70
86 90
90 -  99
surface.










coarse sand & 
gravel. Water. 
Fine to coarse 
sand & gravel. 
Some tan olay. 
Water.
1 3 7 - 146 Sand I t gravel 
mixed in gray, 
clay. , r
Indicate on the diagram the character and thickness of tha different strata 
met with in drilling, such as soil, clay, shale, gravel, rook or sand, etc Shew 
depth at which water is encountered, thickness and character of water bearing 
strata and height to which the water rises in the weU. -- - '
99101 101127
14"



















I The.water rises: in the 
I weilV45,' 3'*,\‘from surface
......
StAtie V f t i t t  Iiovel for iiojt*nowinf woU
__452% 1 feet.
Shut-in Pressure for Mowing WelLNonof.
Pumping Water J.avel Z5------------ feet
oLjk.(MML-._..gai. per minute.
Discharge in gal per min. of flawing well 
N o n -f lo w in g
How Tested...AAl*.Jt*f,^. .̂..RMmp.....™.w—
Length of Test 48i4..hours_________
Remarks : (Qravel packing, cementing, pack— . 
^  era, type of shutoff) tAr.—Ofit.or-S'ï— 'A—— Sec.3We K..fik" ing the well is coming thr-
ÎŜè“JîiSru~oSÎih7 ‘̂l^“h - Ô V S W W r o r a r  ----«..Il «..««.«t. se -eaoang.— Welle wath |vor—---small square représenta 40 e lle  a t  p a r
acres. ..^9,lCi)$.0.A..fLQlllIllA^il%nS—ÎA...tIHA.
a r e a  ca n  be d ep e n d e d  upon  t o  p ro d u c e  c l e a r  an d  
o h H d "-rfô e ^ â X ë ¥ “ y « a f “ a r t o î ’“y o a r " a o " r p n s  —
aro -e to b -o v e rp u m p o d v —i .  y e .y - ^ h e y —(Continue on reverse side)
USE—If used for irrigation, industrial, dndnagc or other. Explain, state 
number of acres and location or other data (i.c. : Lot, Block and Addi­
tion).
 X5..Jkfix.Aa :----  —--------------
______________ r  /A-t»__------------- ------
Show exact depth of bottom. 
B o ttom  o f  h o le  1 4 6 '
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0-2* CoMtesteneo d
— . tsrovet 9  Clay
— 2«-«6 Brown Cloy A
Crave 1
* 9 -5 7 Gravais Sand A
— Water
5 7 -7 0 O t f  Grovels aantf
A water
— 7 0 -a * Sands Aaell
Gravel A Water
9 * - 1 0 * Grovels it one send
A n9  water
t 0 * - 1 0 9 Sands Grove 1 A
Water
1 0 9 -1 2 5 Dtp Gravel, Sand
Water
(El«v. #bw* #é#%v«L 
Top of OnMind
MONTANA STATE DEPARTMENT OF HEALTH 
Diviiion of Eovkoomoofel Sanjterion 
Holona, MeiHono
WELL DRILLER S REPORT
Coqp H*o(f O r t t l i n p ’ •
OiUler~Ûe)K^iUt.4jr.
Drillei** Registratioa No.....?..
.  1 S 2 Z  r.-.
Owner of WeU_M2tfXiU(A-/HU£«L_fiOtfe/UI(r.__
Exact Location of WeU— SettiSfl-iiKOji  ___
Nearest Post Offlee-jSt* •«tâî.<Sâ------------- Countyj” ?..* ________
Water to be Used for—  fCwtCftiUtAl________________________ _
DriUlnc Begun..    WeU Finished_y%<Z_ ĵ,....%.%*....
^ieft Indicate on the diagram the character and thickness of the different 
strata met with Jn drilling, such as soU, clay, shale, gravel, rock or sand, 
etc. Show depth at which water is encountered, thickness and character 
of water>heattng strata and hdight to which the water rises in the weU.
Casing Record
1 9 - 1 0 19-10 











I '  hots 
fd. A" 
of of  2dO holes
11%:
10 120
» to rd.  
oooht
Describe the type of joints in casing..... i * e f ..............................
Describe any screens used ---------------------- -----------
Capacity of Vfell...— ...OBff   .(la C au sas  er asnsls)
How Determined..!!.0!?»JSf£. X iU !l> J o m ..^ .* n a  ......  —...............
Date_JnAy..2d*._fR72.................. .....................
anioiH.iu-To »K akST »  tuk svatk UKranT.«KNT or usMI.vit 
Show exact depth of bottom.
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' (El«v. «bova Ma laval................
. '  T « p  ot G to u n d
0 - 2  Orew» l e p a o t l  *
p/>nval 
S -S 3  Drorm o l a y  A
0f*aval 
S 2 -C 2  Q r a v a l  Sanrf A
tratap 
6 2 - 7 3  Tan O la y  A
O rava l 
7 3 - 2 0  O pavat manQ A
V fa tar
90 —f 0 2  0 ( ÿ  O rava l C lo y
A W o l a f  
1 0 9 -1 1 9  S a n a  C r a v l  A W (< 
1 1 9 -1 2 S  C lo y , O fo v a l ,  " 
S a n a  a n a  V a lo r
^  MOKTANA STATï DEPARTMENT OF HEALTH 
OÎTision a f  Environmantal Sanitation 
Haiaita, M ontana
W ELL DRILLER'S REPORT
CAMP v e u .  M IL L IN O  A
DHIIar. SVPPLY M io a o u ta ,  M onta,
Owner of WelL MWMMA PCWCP COMNANT
Exact Location of W aU_^jUL_AHn^/lAfaia.aa-^uenana_A-3<iaaAi.„
N eaceit ] k » t  O fU o a-ü llîfJîîiiî» ™ __
"" Water to be Used fo r-„*62 lt« ie«L
. County. Mf a s a t / lo
Drilling BeguiLitnc«A„JL3«_.f.%72 WeU HnisbedMrXjUISA_Jt5Z7.
Indicata on the diagram the character and thickness of the dUlercnt 
strata met with Jn drilling, such as soil, clay, shale, gravel, rock or sand, 
e tc  Show depth at which water is encountered, thickness and character 
of water-bearing strata and height to which the water rises in the wclL
C a^n g  Record
8IM
A î « ï (t-IT)
T ovroot)
FSBFOBATIONS
B S SSSu T*ur«*i>
i c " i o t 6 " 1 0 3 * T2 5 » M i l l s 9 2 ' I f û*
6 2  lA a h a v a N n t fo
p a r  f t . 9 # 1# 3 /0 "  M
3 "
Describe the WP* of Joints in casing. Welded
Describe any screens uscd.r_..  __P.9.Q9...
Capacity of WeU. 1L7S GPM
( la  O rttoM  w  B u n U )
HowDetermined£il».l'ïî.."!llîl*l.?.*L''^^
( I ,
NELL DRILLING A PUMP SUPPLY
Date.4PcX.f —..
• ■ u u t n a i — TO UK u k k t  t o  t i i k  s t a t k  u k i - a k t h k h t  o r  i i a a a T i i  
Show exact depth of bottom.






WW 1 IW }
STATE OF MONTANA 
ADMJNt nmATOR OF GROUNDWATER CODE 
MONtANA WATER RESOURCES ROARO
NOTICE OF COMPLETION OF GROUNDWATER 
APPROPRIATION BY MEANS OF WEU
Davalopad «ftar Jwiuaiy 1, I M2
(Undar Chapter 237 Menlana Sanian lawa, IM 1, aa aanandad);
Thia form to bo prepared by driller, and three copies tba filed 
by the owner with the County Clerk aitd Recorder in tha county in 
which the well Is located, last copy to be retained by driller.
Please answer all questiorts. II not applicable, so state, otherwise the 
form may be returned^______________________
Owner /y AtrAWrt W 'C ff CO.____
County. ...Mit.SSOULA...............
DRI <ER-S LOG 
Indicato the ciwraclcr, color, thick­
ness of strata strch as soil, clay, sand, 
gravel, shale, sandslorte, etc. Show 
depth at which water is found and 
height to which water rises in well.
Top of Ground
Address ....” .*.î.î.®V..‘.?.r...îî?flt®?.“ _....
5 9 9 0 1
For Admm(Strator*&
GWlDafo weU started 
cemplotod
(D*#, drivcAs Mttd «C ariHcd> 
Equipment used .................. ............................ ................
(CSwe eras. roiMr «r «UmO 
Water Use; Domestic □  AAunicipal g) Stock □  Irrigation Q
Drainage Q  Other □ *  Garden/Lawn □industrial Q
USE: If used for irrigation, industrial, drainage or other. Explain, 
state number of acres and location or other data (i.e. lot. Block
ESTIMATED ANNUAL WITHDRAWAL ............................. .............................
S i r *  # r AlFG IMHt T *
iN H k # < r « « a«r cwM#
6"iO 2» 365>
17 lb a b o v e
p e r  f  1 I •
rUIFQIUTIOIXS
M i l l s  
K n i f e  
3 / S »  * 
3 "
t3 S
6 ho ({is 
r d .  6 
T o lo l
TAT 
to  re  
a p a r t  
4-2 h o le
Stetic weier hrvel .......X.U.*------- —ft.
Pumping water level ...^ f it! f—ft *
at ___ 3 S ........ —..gallons per minute,
measured ..—..minutes after pumping 
began.
"Measured from ground levei.
Well developed by
(o r  .??........... hours.
Power.— . Pump__.?— — HP
Remarks; (Gravel packing, cementing, 
packers, type of shutoff)---------- —
f —... % Sec...*t?..̂ —
T .../f  N R.__
•y t-  W
INDICATE LOCATION OF WELL AND PLACE OF USE, IF POSSIBLE. 
EACH SMALL SQUARE REPRES|NJÎ) 40^CRE>
Driller's Signature




























l i e  brown e f a v  & o r n v ti^  I
its ..
— .ç_f.amu:fULcXJi-iieaj(£C________
f 4  a o n )
 X&XLPjT-fUjUL-Æ-gCËKRj___










Cobh e (a (o n es , GrnvnI A
(on c<ov
■ ZISP e, ( o>*
Tan c t n v  .'i en g v c  <
.-fdia.jrXiUL.X.-aciL'cfX_____
G r a v e l ,  r i n v  •’< w n t n r
v e l l o w  r I n '
c r n v r f  J o n iT ^  «rnfrr
— Jce.UAVLXiA»'—£..0£.ayxX_—.
x n n r i  n rnvn  I , v/nlj-r At i~ I (
. s a o d ..e  tn x  X -^ x iw ajt— — .  
sn n rf  snnriff p r n m i l  f fw n la r
I htto iao  r. la p
Oflave L.




... LICENSE NO „..X .
3 7 5 » Show exact depth of bottom
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t  I ^ ^ 7
CW ) «M# ^
'  '• ' STATE O F  M O N TA N A
ADM INISTRATOR O F  G R O U N D W A T B t CODE 
M O N TA N A  WATER R B O D ItC E S  BO A RD
NOTICE OF COMPLETION OF GROUNDWATER 
APPROPRIATION BY MEANS OF WELL
D *v * k p # d  * A # f j» n * # iy  I ,  T** 2
|U a ^  CI—plM 937 Montwi» S«#W*m Uwt, 1*61, f»
This form to bo prepared by driller, and three copies |o be filed 
by the ewoer wilh Ihe County Clerk end Recorder In the county in 
w|>|ch the well it located, lest copy to be refelneij by ^rilje .̂ ' 
Pleese answer ell questions. If not applicable, so stele,' pthepwjse the 
fopn may be relumed__________   ’ ' ! ■' i'-F <
Owner TWg HOKT/ MA PO.VC,? CO.
Address
Dale well started 
completed 




d N a . à ilK m , S an a  a r  aWM!)
Equipment used .................. ...... .............................. ......
ICSaia arm, rarary ar arsrri
Water Use: Domestic □  Municipal Q  Stock □  Irrig t̂jon p  
Industrial Q  Drainage □  Other Q * Gaidert/Lawi)
'Describe ................................................................
USEi If used for irrigation, industrial, drainage qr other. Explain. 
' stale number of acres and location or other data ^.e, |ot. Efocjt
County... Ki.sp.c.u.1 a ................
DRILLER'S LOG 
Indicate the character, color, thick, 
ness of strata such as soil, clay, sand, 
gravel, shale, sandstone, etc. Show 
depth St which water is found and 
heighj to which water rises in well.
Top of Ground
ano Moairrofv. ...................... .........
£ST|AMTEO ANNUAL WITHDRAWAL____
w j H
1 6 “  IC
6 2 .  s a
tt> p e r  
f 6 e t
tPwO lA e rattFORATiotta
t S P f O 1 > 9 "
above
g . t .
136* Ï K
M i  I  l a  
K n i  t e  





29 r t  
6  a l e
T .irwft
1 2 5  •
MS




. J 2 .
_za




J U k .
.JZSi
IClRq. •botrv me# le*Rll
OffCHARO s r .
.J21xsA-Sic.i.
Sanctv C t a v
.Saoa-ssiLJS£Stxs±-------------
S a n d . C r n v e t  t  Seeps
— t U —V ffU S C .
-C to jr -a a d , G r a r e i -
______
C r a v e  t' E '.V aferS a p a ,
— & en<L ju u tJ £ .ls u L ------------—
— S a n d , amat t  cray.E l i —
 1'tel.qf LL.____
i f: fa y  .aatf-fiCttK tti___
..SaasUSM .^-.
.C e n /T 'C e n v r  r K ‘.V a f e r
. . S a a d t — Q t J i s j d L . J l ’l a l t f L .  
.. w i tt> a acinE...a f„ 6 1 a r  .
 SiuuL._Scatoii.l£.iS'S.LdC—w|
 firfljf .CXojf S  G r a d .a l-------- 1> ' ■ • • ' . ■ ' TT n  ,
N
■?.™...'A Sec.. ^
Static water level .................  ft.*
Pumping w^ier level  Ji& , fL"
*r ___*00 0  ...— gallons per minute,
measured ....?.. miqytes after pyfitping
began. ' i " ' " "
"Measured from pound levef.
Well developac) by Jraa^_Ara»tp-
fo r  A .IJiours.
PowertEaRLfMI.J{r#f#lpD— -TQA. HP 
Remarks: (Gravel p ^ in g . cewnting, 
packers, type of s|Hitoff) ».-------
.us.iMg...3Q..anetc^Xaf...jaamaat.
INDICATE LOCATION OF WELL AND PLACE OF MSE, If POSSIBLE.
EACH SMALL SQUARE REfR^EOTS 40 ACjfESyy
Driller's Signature ...................
' CA/A» ■iCLL O J I L L I N Q  & PtJMP S U P P L Y
Driller's Address T52R S ,  J L t h  I'/.. Mf a a o u f o .  M erstgpg..59£(U .
._»..........  LICENSE NO...—Z ..........
T36» Show exact dcfsth of bottom
1 1
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STATE OF MONTANA 
Departm ent u f  N a tu ra l K esources and C o nserva tion
WELL LOG REPORT
WHITE —  DCPAftTMCNT 
PWK —eURCAU 
CANARY — WELL OWNER 
GOLOCNROD —  DRILLER
S ta te  law r e c u i r a s  th a t tlU c form ha f i l e d  by the w ater w e ll d r i l l e r  on any water w e ll aom^ 
frr/ him on and a f t e r  •Inly J ,  197h w ith in  e ix ty  ($0> dqyg a f te r  oomnlettuK n f  > -______ _
1. WELL OWNER:.Name
i :  w [[ isCTTiaw '
r w r  n f ' N T i K J s  r o - ' i f  C O . A ddress \ .  M O N T W r , 50 fini
County U f'-ritL A I m k n w k  k . S ec , . T w . 13 M-iSr Rc. 19 Er-W
3 . PROPOSED USE; Dom estic  Sto ck  k Mu n ic ip a l  I n d u s t r i a l  Lawn and Carden 
 I r r i g a t i o n  Oth e r  i i f  othep^ speoifu')
4 . METHOD DRILLED: „ Ca b le  Bored
 Forward R otary  Re v e rs e  R otary
 J e t t e d   O ther { i f  o th e r , sp e e ify )
8 .  WELL LOST
Depth ( f t . )
From To Form ation
n i l
5 . Well CONSTRUCTION:
D iam eter o f  h o le td  I n ch es . D epth >76 f t .
C asing : k St e e l   P l a s t i c  Co n c re te
Threaded  x We ld e d  Oth e r  { i f  o th er ,
sp e o ify  )_______________________________ ________
P ipe  W eig h t:O ia .: From: To:
7 0 .5  l b / f t .  >8 Oftnclies * ?  f e e t  TgOltf e e t
 l b / f t . ______ in c h e s____ f e e t______ f e e t
l b / f t .  in c h c s f e e t  f e e t
Was p e r fo ra te d  p ip e  used? x Yes  No
L ength  o f  p ip e  p e r f o r a te d >6 f e e t
Was c a s in g  l e f t  open end?  Yes No
Was a  w e ll sc re e n  in s ta l l e d ?   Yes x No
JLê- Ooex A O rcv f i
Jts_ 40
4 0 SO
C l a y  o n  i f  O f  p v *  (




C fa y . Ornv* I
Or tfvff > , aoiyif A w ffh  c la y  b A ti
'«a t e r
73 78
78 »a
Sortd 8 C lay
93 103




C t n v  ft C r a v e <
>50 > 5 7
Tin ltl C tav. Santf 3 Cravn I
15? >58
C tnv t  G rove >
M a te r ia l D is . Inches >58 >76
O r a y  C  l e v  f l  S g t n d
C lo y  A SAorn ffocfc
{e ta in le sa  e t e e t ,  bronae, e to .')
P e r f o ra t io n  ty p e : _x s l o t s  ho le s
S iz e 3 /8 x 3  s e t  f r o m 80  f e e t  t o 06 fe e t
_ fee t 
f e e t  
X No




_ se t from_ 
s e t  from
_ fe e t to_  
f e e t  to
Was a  p ack e r o r s e a l  used?
I f  80 , what m a te r ia l
W ell ty p e :  S t r a ig h t  sc re e n





f e e t
(t/cg ttrprrratij ttltco t i f  n r c e c s o r : /)
9 . DATE STARTED: O scew her 3 , >973
M a te r ia l used in  g ro u tin g _ 10. daté COMPLETED:
W ell head c ra p le c io n : P i t l a s a  a d a p te r  
12” above grade O ther  2* o to v e  yratte
U f  o th e r , o p ec ify )____________________________
Was th e  w e ll d is in fe c te d ?
Jnnuary P5» 1974
11. MAS well"pLu6gED OR ABANDONED? Yes '  No 
I f  s o ,  how
Yes X No
6. WATÉk LeVÈL:------------------------------------------
S ta t i c  w a te r le v e l 3 > S ft .b e lo w  lan d  s u r fa c e  
I f  flo w in g : c lo s e d - in  p r e s s u re ps i
C?M f lo w th rough i nch p ipe
V alve  R educersC o n tro lle d  by: ____
Oth e r .  speoify_
12. "DRiLRA-'S e'KTiTreiTro''̂ ----------------------
T ills w e ll was d r i l l e d  under my ju r i s d i c t i o n  
and t h i s  r e p o r t  i s  t r u e  to  th e  b e s t  o f my 
know ledge.
C 4 M P  W C L L  n o  I L L  t o o  3  r tJ M P  ■ j t lP P L Y
D r i l l e r '3 o r  Firm Name Licenoe No.
WELL TEST DATA: * PumT 
{ I f  o th e r , speoifyy_
B a ile r Other -■>.S3^
Address
1 6 1  h  IÏ ............f  f  I  i a n  u  i n . .J f a n  L n O A  -S2.g.C
Pumping le v e l  below lan d  s u r f a c e :
ft- , a f t e r  ^ h r s .  pumping_£222_JBP®
_ h rs . pumploc >300f t .  a f t e r  4 _gpm Signed by
Fab. 19, 1974
Date
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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STATE OF MONTANA 
Department o f  Natural Resources and Conservation
WELL LOG REPORT W f f !  f f
H hite-O epartm ent: 
Plnk-Bucoau 
Yellow-W ell owner 
C o ld -D c ille c
S ta te  tan req u ires  th a t th ie  fo im  be f i l e d  by th e  w ater w e lt d r i l l e r  w ith in  60 days a f t e r  
a a m p le tio n 'o f the  w e ll,  and Form 60Z, Ifotiae o f  Completion o f  Groundwater. Development, be 
f i l e d '  by th e  w e ll owner w ith in  60 days a f t e r  the w ater has been p u t to  b e n e fic ia l use.
WELL OWNER 
Name_______ THf MONTANA rCfxrK CO.
C u rren t
add ress S t . .  M fsa o u lo , Mt. 59S01
2 . WELL LOCATION 
County p .,,  g
L o t_
ewi e
2 Block Subd iv ision_  
S a c .______
O r is in a t  T o w n a itt. M isaoul
T. N-S, R. E-K
3. PROPOSED USE
in d u s t r i a l ;
_<lonestic ( in c lu d e s  lawn and garden) ; _____
~  i r r i g a t i o n ;  o th e r  (s p e c ify ) .
s to c k : m un ic ipa l;
4 . METHOD DRILLED X c a b le . b o red .
.fo rw ard  r o t a r y . re v e r s e  r o ta ry .
\m ^ o th e r . ( s p e c i f y ) .
5 . WELL CONSTRUCTION 
D iam eter o f  h o le  
C asing :__X
16 i n . ; d e p th Y3S f t .  
s t e e l .  pl a s t i c ,  co n c re te ,  
th re a d e d , x  we l d e d ,  o th e r  (s p e c ify )
P ipe  w eigh t:
• TO l b / f t  ' 
______ l b / f t






Was e a s in g  l e f t  open end? Ye s
Was a  %#ell sc re e n  I n s t a l l e d ?  Yes 
M a te r ia l .  d i a .  _ _
( s ta in l e s s  s t e e l ,  b ro n z e , e t c . )
Was p e r fo ra te d  p ip e  used? X Ye s  
• P e r f o ra t io n  ty p e : x s l o t s
S iz e i / a »3 s e t  from.
S i z e  s e t  from
f t .  





h o le s
Has a packer o r  s e a l  used?
I f  s o , w hat m a te r ia l______
W ell ty p e :
f t .
’••• S t r a ig h t  sc re e n
Has th e  w e ll g ro u ted  : 




M a te r ia l used i n  g ro u tin g
W ell head com ple tion : P i t l e s s  a d a p te r____
12 in .  above g rade , o th e r  nOnva
( i f  o th e r ,  sp e c ify )  nround le v e l  
Was w e ll d is in f e c te d ? X Yes No
WATER LEVEL
: S t a t i c  w a te r le v e l  32  f t .  below lan d  s u r fa c e  
'i. I f  flo w in g : c lo s e d - ln  p re s s u re  Ps i
:i;" gpn flow  th rough   in ch  p ip e
C o n tro lle d .b y : v a lv e re d u c e rs
o th e r  ( s p e c ify ) .
B a ile r7 . WELL TEST DATA x  Pump 
( i f  o th e r ,  sp e c ify )
Pumping le v e l  below  la n d  s u r fa c e :
*7 f t .  a f t e r  p hr s .  pumping 4 . too
O ther




O e p th ( f t )  
From To Form ation
5J
_dCL




, 3 2 .
JJ JL
F i t  I
...Cme M». I a.'-4?-4 a j>-
C rc v e l .  Sane  A hooter
C tny  a S i t t
.1  »  Via f - -
—d a y . 0 iuGcru:aJL.jLLI.: D ,) ■
C £ M £ N T  P L U G  i n  B O T T O M  OF




. OeCttailirr TO, TVTfl
10. IAS WELL PLUGGED OR ABANDONED? 
f  s o ,  how?
Yes
11. DRILLER'S CERTIFICATION
T h is  w e ll  was d r i l l e d  under my ju r i s d i c t i o n  
and t h i s  r e p o r t  i s  t r u e . to .  th e  b e s t ■ o f  my 
know ledge. ' '
C4MI> WCLl QUILLING » PW P SVPPLY 739 
D r i l l e r ' s  o r  f irm  name L icense No.
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;■ Form Mo. 603 (Rev. 3/75)
A tfT H U n  S T .  W E L L S -Z ^
STATE OF MONTANA 
Department o f  Natural Resources and Conservation
WELL LOG REPORT r  '
F i l e  Mo.
WhIt e - D epartm ent 
Pink-Bureau 
Y ellow *w eli owner 
Gold—D r i l l e r
XcBà T e q iM ^ é  t h a t  t h i s  fo rm  b e  f t l e d  b y  t h e  w a te r  tû e t l  d r i l l e r  w i th in  60 daye  a f t e r ,  
n h ^ e o a p t e t i o n  o f  th e  w e l l ,  a n d  Potm $0Z, t to t i c e  o f  C o m p le tio n  o f  G rounéùa ter, D eve lopm en t, b e  
*f i l e d  b y  t h e  w e l t  ow ner w i t f t in  60 daye  a f te x ^ ’th e  w a te r  hae  b e e n  p u t  t o  b e n e f i c i a l  u e e .
1.. WELL.OWHER.:v/>
Name rwF MOIfTANA POWFR CO, 1 C u rren t -  . ad d re ss  RUSSCLL ST . MISSOULA, MT. 59001
2 Z WELL LOCATION Lot ,  Block . S u b d iv is io n
( 'C o u n ty  MISSOULA . o r  w f k SO “i SW k  Sec. 22 , T. t3  N-», R. tg  B-K
3\\, PROPOSED USB dom estic  ( in c lu d e s lawn and g a rd e n ) ; s to c k : ^  m un ic ipa l:
' ' '  ’ i n d u s t r i a l t i r r i g a t i o n ; o th e r  (sp e c ify )
a^METHOD DRILLED X c a b le .  
>Vr' - '' torward l̂».to^
bored.
rev e rse^  r o t a n
S i/ MBLL CONSTRUCTION ' .
D iam eter o f  h o le '  i d  i n . ;  d e p th 739» f t .  
•i£!t C aeinq t X s t e e l .  pl a s t i c ,  co n c re te .  
a'.'  t h read ed , X we ld e d , o th e r  (sp e c ify )
  ___________________
From To
td  i n .: 
'  in .
*2 f t .
" f t .
vitWas c a s in g , l e f t  open end? ___
MLWas a  w e ll M reen  . in s ta l le d ?  
Tt M a te r ia l________■ • ■
Tes
)39A • f t .




( s t a in l e s s  s t e e l , b ro n z e , e t c . )  
iÿ w as  p e r fo ra te d  p ip e  used? » Ye s  




* ^ ,S iz e  3 /d x a c t i  from 
■iBy'.Sizé * .s e t  from
TOO f t .  to_ 
f t .  to
Tes
 h o le s
125 f t .
 f t .
X NO«&^Was a  p ack e r o r  s e a l  used? 
'  I f  j.ep i‘ :*fhe5;m ateria li: 
,13#ty
y^yWas th e  w e ll 'g ro u te d : %' ' ' Ye s  s». .■*.»■!"  X No 
y/_,'To w hat depth» f t .
PI' M a te r ia l ' used  in  g ro u tin g
.& N e ll )* a d  com pletion  : P i t l e s s  a d a p te r______
^ < 1 2  I n .  at)ove g rade  '' , ! otl>er  2 f t .  ab o v e
^ ( i f  o th e r ,  s p e c i fy )___
'^M as w e ll  d is in f e c te d ?
grountl <evel
Yes No
6.*:NATER LEVEL S - " 4 3 'iO "  "
i^ . 's t a t i c  w ater le v e l f t .  below land, su rfa ce
r a ^ l f  flow ing  »T c lo s e d - in  p re s s u re  ' '* Ps i
% gnm  f l o w t lirough • ' i nch p ip e
^ C o n t r o l l e d  b y » ______
■T"' " ' o th e r ' (s p e c ify )
v a lv e  . re d u c e rs
Ti-^NELL TEST ORTA _X_Pump 
^ ^ ( i f  o th e r^  s p e c ify ) .
B a ile r O ther
fi 'P u n p ln g  l e v e l  )»elow lan d  s u r f a c e :














,9.‘ DATE STARTED J u l y  0 . 1976
DATE COMPLETED A u g u s t  1 7 .  1 9 7 6
10. WAS WELL PLUGGED OR ABANDONED? 
I f  so , how?______________________
Yes XNO
11. DRILLER'S CERTIFICATION 
'  T h is  w e ll was d r i l l e d  under my ju r i s d i c t i o n ,  
and t h i s  r e p o r t . i s  t r u e , t o  th e  b e s t  o f  , my
. '  know ledge. ■ '
Comp Wei l  D r i l l i n g  A Pum n S u a a t u ___
D r i l l e r ' s  o r  f irm  name.Vti •
?.3.9
L ^ e n s e  No.
ssaoj-
igned  by
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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ttm  N#. #0% 7f9%\ STATE OF MONTANA 




Pink Wall OtMnar 
Gold-Ofillet
' -’^ le b w n q u in s  that ̂ f o r m  be filed tty the water wed driller m lA û i bCd^tefiereomplelkm o f the well, end Fom 602, Notice 
 ̂ Completion o f  CnundweterDe»elivment, be fded by the wett owner wlMn 60 daytefter the water bet been put to beuepcial ute.
t . ;  WELL OWNER
aamwr aaiti B O M O ^ X ja u P A H  y
2. , CURRENT HAILING ADDRESS 
'HKi tagj ffmarn i r ___
t4 t .  s o / în »
X  PROPOSED USE 
 inigaUM;
 domntic (tncladta lawm and gardtn);.
. «ihat (iptcifv)


















, ^..SubdMtioa ' 
City p f ia a Q iiia  
.••’ Elavalion------- Aeewcacy:___±10';___±50'; tlOff;
S. DRILLING METHOD ^  
; loramd (otaiy. _
■ ___ •**' bpwilvl
tabla.lavaitaiolain .botad,iattad.
0. ' WELL CONSTRUCTION AND COMPLETION
etn ao U
M iah t
a tcad o e
Ffom. "
" " 4 .
T»
Ifwt»
18”0 .0 . . . f *  ■■■■ t 4 7
*8 lb




M il (a 
K n i f e  







, bailar.WELLTEST DATA_x. _____ __
(if otbaf, tpacity)
Pumpiap la*ml balow land wriaca:
I t  altar i bn. pwmpiop POfiCi 









A o n l t  4. 1 9 7 7










* 8 3 -
* 4 8 -







4 8 8 .
* * 3 -
* 4 8 -
*43-
Formatiom
■8 i » o A . O t n 4 —b  G r n u e  I
■ C l a y ,  ■ 8 n o u e  t  4  C o b h  l e t  t o n i r e
C l a y  .4 Growo I
■ 8 o n 8 f  Gfiawl  A ..PTotor
 C w o M o l ,  D o n  I d o r  » 4  t V o l a r
Sand, .^«lall—Cr-jixnl ± a 'a tar.
Sand, fîrawnl d aa ln r
■ Sw a.ri G naum t 0 U 'ttio r
C la y  A rii-onat
■S f H y  Cla y  .
■XtgltL C la y  f. na it l t tu rx
■Sand., fir q u e l  4 tïntar
■Crnwa < 8  K n te r
18 t n e ltee irn t o d—La—
*m«4a >±,-na.to










: Wat tbawaU growl packed?
... ; • ■£- Material atad in grooaing._____________
rj WcH bead completion: ' PiOett adapter 
’V  - 12 in. abow grade ' - other
; . ftfodtet-toacihrl . . . . . . __________________
. : Ptimpboawpoawa__________   pump type________________
: > himp intake lew!  ___________  feet below land tnrfaca
« I t
12. DRILLER'S CERTIFICATION
Tbit well wet drilled under my jutitdiclion and tbit report 
it true to Iht bast Of my knowledge. p / 1 0 / 7 7
Power (tlectric, dietal, etc.).
7. WATER LEVEL 
. Stade awtarlawl. S f § '
■ If flowing, eloeedin ptetiure,
_ _ _ _ _ _ _  gpm flour through_______
'j'Conlrefled b y : _ _ w b r e ,  icducert.
.fw t below land atrfaea 
pri
(if Other, tpeeifyl.
. inch pipe 
 other
{•hi I Oakka  U***"""-
C J o tp  n r c L  n R i L L iH C .  Ù n-'MP s u p r t Y  
Flrwowme
1 5 2 Ü  1 4 t h  W a ,  M i s t o u l a g  H t o  t O S O l
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fe  „  N#. W#.. u r n
0 / , o .  z
MAW ICC STPCCr w etL
STATE OF MONTANA 
D c p tt lin t iil a l  N iu in l  HtM Miicn m d  C a a s tn i t io a  
WELL LOC REPO RT ,
/ /  À /o  .
W hiie>O eptrtR»nt 
. y tllaw -O tpw U nf n l 
Pink Well OwM i 
P .tl^O rille r
• r  
■ V
I
5 l« fe  in »  rtqutnf that tbit form be filed by llie water veil driller wilhin 60 dayt of 1er completion o f Ihe wefi. end form 602, Notice ; 
o f Completion o f Groundwater Devetopmrnt. be filed by the well owner wilhln 60deyt after the water hat been pat to beneficial use.
1. WELL OWNER
H em e THC MONTANA NÙMCIt COMMaMY
2 . CU RRENT MAILING ADDRESS 
T * n T , f f u e a a l i .
MImaoata,  Mt .  S 9 N O t
3. PROPOSED USE 
 lrr i |* tie a : . a d w r U p cc ify ).
,  d a m n lic  (inc lad te  lew » m d  le rd e a ) ; . .U e c k ; . .  m am ieipel:. industtiil:
« . W ELL LOCATION ‘ ■
V
,% S ceü o ii.  
R . .
v;.. Sahaïu itiiu i W e n t e i i e A d S i t T e n  < •
E a rW
_   fC
A iH ^S aM M on ‘ a n t o n a  A U t f H i 'a w  C l t j r  a r  '  
5 ® City e e t a a a a l a  •’« • - —- " C ayn t»»  W < a a a a « a  j
E levation ___________A c c u f ic y ;____ 1 : 0 ' ;  _ _ _ ± S * ':_ _ t1 0 0 ':
S. DRILLING METHOD
_________ fonvatd  to t a tv , .
________  ̂o d ie t (ipccHv)
  eahle, _
. revene t o t a i y .
.b o ic d ,
jenaA
S. WELL CONSTRUCTION AND COMPLETION
t ê "
PdpdM ro PerlBHWtèem Mbd/or
## wWm#
■ I B -  0 0  
7 9  t b  
f O f  f t .
I(M«I ClwMt Scfoww
* 3 f M KdWSiM
M l l l o  
A n t  f p  





■ . . .' ' 1 '. •C--
I
W ai ca iina  M l  open cndT 
Waf a  pM kei oe leat utedT
I l M , inkel m a le n a l_____
W ai the  well (ravel packed? 
W at m e  WeS (ree led ?
T e  w hat d e p th ? .










M aterial u ted  io ( r o o t in p .
Well head  ce m p ltlie n : P id e t t  ad a p te r_________
1 2 in . above ( r e d e ________________ o th e r d t t .
Hi o d ie r, tp e c ify l____________ a h a v o  g rad» __________
Pomp h e r te p e w e r____________ .  pom p tvoe
A io io  la lak a  level le e l he lew  land  lu rtace
Power (e lee ttk , d ie td ,  e l c J __________________________________
7 . WATER LEVEL 
S tatic  w ater le v e l. A t>r t O «
If floonap, d e e e d tn  p re te o re ______
  (p m  Row throBph
C ea trelled  h y :_____ v a lv e ,______
. i e e t  below  land  to rlace
,p t i
,  inch pipe 
 o ther
IH other, tpccHy).
E.*' W ELL TEST DATA M e o m o . 
(H e th er, tp e c i ly ) .
. bailer ' o ther
Pem pinp level below  land  H irlace:
A l ’ H  * | t  a tta r  i  h it .  pum pinp 1*00
_ _ _ _  I t  o tte r  h i t .  pum pinp _ _ _ _
9. WAS WELL PLUCCEO OR A BA N D O N ED ?. 
II v e t. how ? _ _ _ _ _ _ _ _ _ _ _ _
. V e i _ X  No
HL DATE STARTED Aupaat  25 ,  1977
DATE COMPLETED f m ,  r o ? A
I t .  WELL LOG 
D epth l i t )
0 fo p  S o f i
2 4 J OrovoX * CXcjr
4 J .70 erovoX â  W ot«r
TA tfi4
:• \ t  • r
f  AM.*»'
ITolor
f  1 Û n » o  frrovA mon«f # C lo y  . _
t
1S6 iondp OrovoX. W ator
f  A 4 T 4 4 T a m  C X a y
n A r i c r i t  1 r n  m /*/*jf«-vTrn rn
(uM iwparwt* rfvMI W fMCWOMTVl
12.U, D R ILLE R 'S  CERTIFICATION
T h h  well w e t drilled under m y iu riid ic tion  m d  th i t  rep o rt 
■  U u e te th e h c t to tm y k n o w ie d p e .  3 / 7 / 7 9
CAMP HtCLL D R I L L I N G  A PUMM S U P P L Y
152» S .  1 * t h  W, .  M t f o u l a ,  Mt .  S9901
h i t  Bahko
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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I W  IH ««.7/7U S T A T tU h  MONTANA 
O c ^ tim e R t o l Naiuf»! R csouicet uvi ConscivaUon 
WELL LOC REPORT
ù c / c / /  ^  S - J "
S u i t  law m tuitet that iblt fim n  *e ftla l bjr the water well driller  m/Am iO tieyt after eompUtion o f  the well, atul l-'orm ti02. Notice
W hiit-O cpaitm to i 
Y cllow^Ocpirtincat 
Knk'W cll Owner 
Cold-Oiillct
1. WELL OWNER
Name r w r  HONTftlA ro/rCP ’'.if.IPANY 2 . CURRENT M AILING ADDRESS
--------------------/ f f a jo u f a -  Ml. .5M07
3. PROPOSED USE _ _ _ _  dom estic (includes lawi 
irrigation; o th e r (soecilv)
a and  gard en ):_______ stock ; X  m unicipal; industrial;
4 . W ELL LOCATION
S C  ! t W f i t  
T . 1 3  N
mt a _% Sectinn 




S u bdm iion
C ity  M i a o a i i l a
E leeeU on.
, Block .
County M l n n a n t i i  
A ecu reey :__  ± 1 0 ';___ ± S ir ; .
5. DRILLINC METHOD 
_ _ _  io rw n d  io la iy , _ 
_________ o ther (tpectfy)
V eeble, _  
reyeMotolMY
.  bored, 
ietted.
6. W ELL CONSTRUCTION AND COMPLETION
sr»*r




7 « "  0 . 0 . v 4 7 4 5
4 7 . 5  tb
p a r  f t .
PMtMflliMti
KidWSut*
M l I t o  
AVil / •  
3 / e  m 
3 "
l%«!
7 0 4 139
W et ce stn j le lt  open ertdT 
Wet a packer o r  m l  used?
II  to , twhal m aterral _ _  
Was the  well |ia » e l pachert? 










M aterial used in  prow l i n g .
Wall head com plelion : P itless a d a p te r________________________
12 in . above prade ■ o ther < I  * •_______
til other, tpeciiyi rrAov*
Pum p h o n ap o w ar . pum p type___________________
PUmn in tak e  level le s t  below  land surlace
Pow er (electric, diesel, e tc .)
W ATER LEVEL 
S ta tic  w a ie r le v e l.
II Bowing, closedro pm
. ppm  Bow th ro u g h _________
Controlled by: . valve, _ _ _  reducers.
.I e e t  below  land surlace
. Pri
. inch pipe 
  o the r
(il o ther, tp e c i ly ) .
S. WELL TEST DATA 
(il o ther, tpecily )
p u m p . . b a ile r . o ther
P um pinp level below land surlaca:
IL  a lte r  i  hrs. pum ping p o p  ppm 
________ I t  a l te r_______ hrs. p u rrtp iog_____________  ppm
9. WAS WELL PLUGGED OR ABANDONED? Y e. rr No
II yes, how ? _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
IB. DATE STARTED M ay  4 .  7 9 7 *
DATE COMPLETED
11. W E L L L O i: 





_ a z _










- 2 2 .
aaz
1 3 7
- t A S .
Form ation
. . j j r g y r r l .  Stirtef »  C l a y
O r a v e t  ê  O o u l e l a r s
Itrn w m l, C ta v .  Soma W atar-
C f ' a v A  É ,  / . < « < *  o f  X V a t f» r
G r n v p  ( .  o /  C ta y  A
Wotov
C t a v  S .C r a y » I
Sn a.y , S m a f f  G r a v a  t S W a to r
C t a y ,  C r a v a  t  3  Dauldura
Caavai S a n t t  M. «'aCar
4  t t .  e u m o a t  l a  h o C I o m
(w## MpatRi* ihMt if naeauarvl
12. D R ILLE R 'S  CERTIFICATION
This well was drilled under m y jurisd iction  and this report
it true to Ihe best ol my knowledge. 7 / I 9 / 7 A
C f l r r  I .rt. t t t a i i L i m i  *. t’V f  p  s u p c l y
7 5 2 ?  I 4 I / I  ,  M i s o o u l n ,  M l. 5 3 4 0 7
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Form No. @03 R10f79 F ile  N o .
„  WELL LOG REPORT
State law requires that this form be'liled t>y the water wet! dritler withirt 60 Hays alter completion o f the well.
1 . WELL OWNER
 MOL?rtATr WTET- m
Z. CURRENT MAILING ADDRESS 
___________ P . O .  n o x  A 82fi
M issou la . Montana 59806
6. WATER LEVEL ______
Sialic w ater level 1 S i I leel belew land su rlace 
____________________psiIf Rowing, closed-in p re s s u re ______
_____________ gpm  Hew ib r o u g h ______________ inch pipe
ConlreHed b y ;  v a lv e , re d u c e rs , other
|U other, speedy)__________
3. WELL LOCATION 7. WELL TEST DATA 
(II outer, specily)_
pump bailer other
Pumping level below land surface:
ST It. a lte r i  & h rs . pum ping f  " '? 0 Ô  loom
____________ II a l l e r _______ h rs . p u m p in g ___________ gpm
8 . WAS WELL PLUGGED OR ABANDONED? 
It y e s , h o w ?___________________________
Yes X No
a .  DATE STARTED M ay 2 3 .  1 9 8 0
DATE COMPLETED J u l y  2 6  .  1 9 8 0
10. WELL LOG 
Depth li t.)  
from  To Formation
O
T T  ' / r w a  %  S E  '/• 




Range_ 19 H E/W
MISS QUIA
Block
S u b d iv is io n___
Well Elevatioo 
A ccuracy:] ± 10 ': ± 5 0 '; ± 100 ’ ;
DRILLING METHOD cable. bored.
lorw ard rotary. reverse rotary.
other (speedy)
















C lay . G ravel A Cobblrstonr-.s
-SiJ..ty_a iAy_
_ & llty  C l a y . S a n d
C lay. Sand. Crayr^l (. t» a trr
Sand, r . r a w l  6. W ater
C lay. Sand. C ravcl 6 t^ a tfr
C lav. Sand. G rav e l. B oulders
. 6  - t - ' a t c r . .
sueerdfUM
16"
Silt and fiwrn Tt
waigM |laW| (Ittll
el Maine
16" + 2 131
62 tb
p e r  f t
NrforsUMis _ 
ScmA__ UL. 131.
C lav. Brokrm Rock S P orild frs
Sire
M ills  
K nife  








o t s )
W as casing  tell open en d ?  _____
Was a  packer or sea l u se d ?  ___




" no IvM stpanis iMU a «tcnunti
W as Oio w ed gravel packed?
W as Ihe won grouted?





M aterial u sed  In oreutino  C em en  t
11. DRILLER'S CERTIFICATION
This w en w as drilled under my jurisdiction and  this report is 
true te the  b es t ol my knowledge.
.AriRURC R , 1 9 8 0 _______
other 2
Wed head com plelion: P illess adap ter 
12 In. above grade
(II other, speedy) a b o w  ground l e v e l ________
Pum n horsepow er I I . pum p type______________
Pum p Intake level___________________ leel below land su rlace
Power (elaetric, d iese l, e tc .)________________________________
ball
CAHr Wl-fJ. tin TI.1.TFC f. H IM ? SU PPLY  
Firm Marne
1 5 2 2
kdctiu.
Sigi
A t i l  t . ' , .  M is s o u la .  MT .59801
moMTANA oEPAitrmeM T a r  m a tu h a l  r c s o u r c c s  a  c o m sc r v a t io n  ̂
3 8  so sm e  Kwiaea eewi OMO*. nwonTAWA smmos "DNRC
WELL OWNER COPY
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Form No. C 03 .na/83
WELL LOG REPORT
F i l e  N o .
State taw requires that this term be tiled by the water well driller within 60 days after completion o f the welt.
1. v; e l l  OWtlER 
Marne
a. WATER LEVEL 
Static  water level ( r r
2. cunnEitTM#iyiiGjAMn|§|̂ _
It llowing; c to scd 'tn  p reseure  _
M i- s s o u tn .  i:t>nt:«iin
3 . WELL LOCATION
■ County I t lS jO l lL A
9. WELL TEST DATA Dump bailer 
o ther. (spccKvl
Townshiiii t s ü  l l / s  llanno 1 9  E/VV P um ping  w a te r  le v e l la c lo w  land  s u r f a c e :
s r !  y# ^  Va Scetian 2 3 II. a lte r r. h rs .  c u m p in g rT /tn r i  (nom
Lot Dteck 4 2 *. It. a lter h rs . pum ping nom
Subdivlsien . to t i . r v n iG  . . r l ' t l h i o n
1 10. WAS WELL PLUGGED OR AOAIIOOMEO?_____Yes ^ ___ lie
1 tt ves. how?4. PROPOSED USE Domestic □  Slock n  Irrigation n  
Olher n  spccily "v"! î c i i K i l 1 11. DATE COMPLETED ’ a t  y  3 ,  I 9 M
Controliad by:
jgpm
] l e e t  below land aurlace 
 _______________  pal
vaivo.
. _ e th e r  (spee.fy)________
reducers.
S. OniLLiriG METHOD 
 forward rotary.




jo t te d .^
6. WELL COHSTBtlCTIOM AMD COMPLETION












10.3 l b  







rnd/er .31 ~.r.- y. ,L fivn ve l.
10'. M .-iv. "n n  I . r,T,-;vc.i
KHie
SI»











133 I ' . r
O ra v o l t  •■■'nhnr
Xf.r 130
llnv . r-r,-.vfil & Torit. !nrn
l ' : l 131
' l a v .  ~ T r .v o l.  H o i l i i r . r g ■ iiccr
131
i r v l .  e r a " f : l .  n o u li lr - rg  t. .'«F/,.-
‘nnrl - '.’r.-.voT - -intilV.'T « f- V.trf
173 r r a v r l  , •.tenr
;i." - vy 1 %
^ s r -  U l a C C
lO i
W as casing  Icti open end? 
W as a packer or seal used? 







C.LMY. fic trc .O£ie.S. sd r ro l  <e «/.-
<us# >«prrju i Hu i  U neetsirry)
V/as the  well gravel packed? 
W as th e  weU gieuted?
To vrhat depth?
Y e s '
Yes
‘ f t .
No
" no
M aterial used  in greuling
V/cll head  completion; Pilless adaptor
  Yes




7. 1VIIAT IS THE TEMPEnATUnE OF THE WATER?
/ . 5 Degrees Fahrenheit 
□  M easured •'O Estlm aled
13. DRILLER'S CERTIFICATION
This well w as drilled under my jurisdiclion and  this report Is 
true to the b e s t ol my knowledge.
.' lovcr.b  c.r 1 3 . 19 3'.
Orit
c : .'7:1,1. p:-. :T.T.T:rr, s  riRr ______
Firm Njm#
Xr'?.?. Mtl. y.^XissQul.a, MT ?9«oi
AddrKS ' - y
Signala» LiccAStt N#.
r,fOrirArm csPAnrciEttT o f  uaTunAL oESOoncES a  coNSERVATtotrr 
sa SOUTH ewino hslsna,Montana sssso sne-ssssL:.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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SfMC O# MOM1ANA AQMINISIKAtOft Ot etOUNOWAffft COOt . MONTANA WATER RESOURCES BOARO
NOTICE OF COMPLETION OF GROUNDWATER 
^APPROPRIATION BY MEANS OF WEU '
>lt*» j#mw#py T, Itd2
DRiucrs too
Imdk#*# Ih* ch^MNr. c*lor,'••"f-rmt Afw, ^ « « . « r . ,  ihleh-
f̂S0U.7«e ,  ' ^  «weh •» ««It, el«y» «#«*
Avce ^ COWTfAt..*jy*v*#, ih«l«, ««ntfiion*, «le, Shew 
ii|)ih *1 which w#i#f It found #nd 
hidght #o which wcNir «hei In w«il.
ftlndcr Chsptvr 3)7 Meni#m# Se«Mo«i Uwi, S34T, •• #m*md«dj
TM» IcKm to lie mf«p##cd hy d>Mter, #md tlir«« copie» io ho fMod 
by Ih# ownor wMh the Cownly CIcfk end Recorder M IImi covniy In 
which* fh# well I* toc#ied, loti copy to b# r#t«in#d by drIUor.
Moot# ontwer oil quealioni. If nei of^lkoble, to «toi#, olh«fwtso Ih# 
fernt ntoy bo foiurmed _
C u r r a n  C c n a E r u c E io n  G5rgw»ny# Xno* 
A w m A f^ ^ y ^ * * ta r n  U a t o r  C o
lop of Cceund A pprox. 3 1 9 0






Tva* e f  w all Û rS X X o â
tl*»*. #n ##. ok#4 w 4T>mi«a
Equipment i*»d
 ̂ K^awm. ###.«» A
W ater U»«$ .OomeiAe M unklpel Q  Slock . Q '.*! irrtaathM* Q
fndotlrlel □ ,* :O r# ln # g e  Q  O ther {fj* . ‘G crdep/Law n Û  ‘
• o ,K .ib *  ^ f l a t t e d  o ^ d i y l o i w
USE: If used  for Irrigation. Mdu$tri#l, dr«hicg« or other. E*pl#«rt,
..... l!oï''i.*"4i.TSè’if"î: 6'îÎ0S+
•n d  A ddiilor.l^P .yrp».«......?.87...A «S»>n9w .O ..?._ Mcigbts. .
EST.MATEO A W .U Al V^ltHORAV/Al
- « S .
i a «
t a l l p i i
j ' i a
18" 00 
X,.375 
T h o  t o ;  o C  o c j d c n  l i  
t l g U t l i j  
B o t t o m
o . o x t o :
+3
owago; t o  t l  




J o l t n o d n  w i r o  
100/1 doo 90 
I'J v i t h  |o  l e a d
90
t i t t o  
a  l » 9 l  d a  o f . ) |0 "  c a o i  
t l t t o q  W i t h  





2 S * 9 -
W o u n d  
120 
p a c k e r  
n g .
1 2 5 ‘ 6 "
Si..ic wa.e. lev*. ......
PwÂ,p:ng y.«.er love!
*1 . .^ .P r9 „ .,^ ^ illo r> »  pcf minvle. 




1er ... y . » Aewr*. _ _ _
Po*ciîr.*9.?.R“... rump...?P.9...... HP







Rem .r t f :  (Gr.vel pecldrm, MrmenUt 
peek era, l.p e  of ihulcffv..-7î??9-®r..._ . =tggl..#lYo ohgo. Is .yolê
 ̂ % Sec ® W to boktca .of 18 inch
 ^ 1 9  i ÿ  c a n i n g . A L w o i n c h  n t o o l
W p la tp ,:.ls ...so lid ly ,
INOICATC lOCATIOM OF V/Ell A.fO PIACE OF.UIE, If POSSIblE. 
EACH SMAtt SQUARE REPRESENtS *« ACRES.
Ofiric.-. sign..ur. v m i e j j  f ; • 'o o b o f r ia  ;..................
Orlller-. A d d ,..,  Î....................
i i io o o u la ,  Montana 59801 ucc.se .ro




^ l a y'Bâ'na~«>na~ô'cavâr'
aa&UL*saA.6_ai:axol____
f Y w r n n  m n r t .  g r a w a l ............
*r-i-*KIS c s 5 6 L v * a a « __
S o » q  a n d  q r a v a l
ISSiflX
6 i*d o o i
v m ' Sl*9̂ r C»#".' rlcn'l» *7i
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i^î'nl'T^^î?’- >*?*" w  MONifcMA 1% » 'i  O ' / ^ / y  om uirs too
OTICE O R  p O M P lE T IO N  O F  OROUNOvSATERe* I '* ,"  « '* ''? '• *'’*'•• •'<• » » w
R IA H O N  BY M E A N S OR W E U ' ' I ,  :1  ' Z ^ S  '’« r ^ ^ V t l l■ A P P R O P R IA T IO N ________________,#f##P i«nw»py 1 , ($6 % » . !
(Un4*̂  Ch#p#̂  &*«*#, l^4i» •«
TM« le#«n k» bp prep«pccl hy clriHcf, *'ifI iImc« «opte» lo b# #W#d 
by th# wllii Him C#v#«#y Clcfk #*#d Itecordor In H*# tmwHy In
wWel« Ih# w#H Is I#tl copy k) b# rclsintd by HrRI«r,
Mecso •ntwoff. #11 quciNcns. If not «ppUcobfo, to tlot#. olh«rwlio th#
lofU mwy b*  f ‘
C u rra n ,O o n p tx u s tlo ii Compmy, In o . ( '
Ownrf̂ /SS5.ÏSEBy.V®,ï;9î'.„.Ço*
. . . ■■■Doa 120ft :tiK ■
FUaooula:'- iicntana.- 99001
• .  • 




Type of )mel| 444*4*4......... *
^  ^.. . . .  « 0 «  «<«*••. # f * t4  wt O rt la J i  . .
•J. J (Cibi*«« oiHt, «w*a •« •#!*«>
Woler Utei. 0onwi»lk*O /  Mwnlelpol Q  ^ock Q  *v hrtpoMon %j '
•IndirtHUI Q '’VO/oinope O  Oihcr'ÊJ* ,C*fdom/l#wn %]
P l n t t o d 'B \û )d lv l9 lo n  o f  H lo o o u lo , C ounty .
USE: If used fof ' brîçotioo, Irtdustriol. droimAg? er other. * l»pl*m.
 "̂L”ôrT.“&&ii"'3r î?cSd&* ïià»‘s‘-^iUo+
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P r e l i m i n a r y  L o c a l  C l  i m a t o l  o g i c a l  D a t a  < W S  F o r m :  F - 6 )
S t a t i o n :  W S O , M I S S O U L A ,  MT  
M o n t h  : M A R  
Y e a r :  1 9 9 2
L a t i t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6
rsssss£sss.££ssss;s8ssssss«s3aans»sss32s3sssssssssss$sss;
Temperature in  Fahrenheit : P r e c ip f in . ) :  Snow
G n d  E l e v .  3 1 9 7  f t .  S t d  T i m e :  M S T
SSSSSSS%SSSSZSSSSSS3«SSSCS*9SS«SS98SSCSSSS««S




- 1 - * 2 ' *3- - 4 - 5 -6 a - -Ml" - 7 - - 8 - - 9 - -1 0 - -1 1 - -1 2 - -1 3 - - 1 4 - -1 5 -  -1 6 - -1 7 - -1 8 -
Day Max Hin Avg Oep. ttOD CDS Uater Snow Depth Avg. Speed Dir H ins. ZPSBL Sft-SS Weather Speed Dir
S8SZ S S S ===%== ■ S SSS SàS S9SS 3SZ SZ : o s s s z s z s
I 60 30 45 14 20 0 1 .0 0 0 .0 0 3 .4 08 S 467 70 9 12 S
2 56 36 46 15 19 0 0 .1 4 0 .0 0 4 .8 12 NE 492 73 10 2 10 NE
3 37 31 44 13 21 0 I 0 .0 0 4 .7 11 N 535 80 S 15 N
4 57 35 46 15 19 0 I 0 .0 0 4 .2 IB WE 494 73 7 15 NW
5 54 27 41 9 24 0 0 .0 0 0 .0 0 3 .0 13 NW 551 81 8 < 20 NW
« 59 26 43 11 22 0 0 .0 0 0 .0 0 4 .3 25 N 641 94 3 21 NE
7 57 27 42 10 23 0 T 0 .0 0 5 .9 16 NH 528 77 5 23 NW
B 49 28 39 7 26 0 I 0 .0 0 9 .6 20 E 485 70 6 24 E
9 52 23 38 6 27 0 0 .0 0 0 .0 0 4 .2 IB N 691 100 0 15 N
10 38 24 41 9 24 0 0 .0 0 0 .0 0 4 .1 13 NW 695 100 3 18 NW
11 61 27 44 11 21 0 0 .0 0 0 .0 0 3 .2 09 M 698 100 t 12 NW
12 64 27 46 13 19 0 0 .0 0 0 .0 0 3 .4 13 WH 701 110 0 18 m
13 65 26 46 13 19 0 0 .0 0 0 .0 0 3 .8 12 N 785 180 0 17 N
14 67 29 48 15 17 0 0 .0 0 0 .0 0 2 .1 07 NW 660 93 2 10 NW
15 59 30 45 12 20 0 0 .11 0 .0 0 6 .0 24 NE 454 64 10 3 29 NE
16 58 38 48 14 17 0 0 .0 5 0 .0 0 5 .8 13 NW 511 71 10 17 N
17 43 33 38 4 27 0 0 .7 5 1 8 .2 ) 0 4 .9 14 NW 66 9 10 1 20 NW
IB 50 35 43 9 22 0 0 .0 5 0 .8 0 6 .1 17 HE 494 68 10 1 25 N
19 51 36 44 9 21 0 8 .0 0 8 .0 0 4.1 10 SE 502 69 18 15 S
20 52 32 42 7 23 0 0 .0 0 0 .0 0 10.1 22 NE 560 77 3 30 NW
21 53 25 39 4 26 0 0 .0 0 0 .0 0 7 .8 17 SE 732 100 1 23 SE
22 60 22 41 « 24 0 0 .0 0 0 .0 0 3 .5 12 NE 735 100 0 16 NE
23 60 24 42 6 23 0 0 .0 0 0 .0 0 4 .7 IS NE 564 76 10 23 NE
24 60 34 47 11 18 0 T 0 .0 0 7 .8 16 SE 515 69 7 23 SE
25 62 27 45 9 20 0 0 .0 0 0 .0 0 3 .9 09 NW 746 180 0 13 NW
26 60 25 43 6 22 0 0 .0 0 0 .0 0 4 .4 12 NE 651 76 8 17 NE
27 56 39 48 II 17 0 0 .0 9 0 .0 0 3 .2 26 W 329 44 9 31 NW
28 55 25 40 3 25 0 0 .0 0 8 . 0 0 6 .1 15 N 756 79 4 22 NE
29 57 23 48 2 25 0 0 .0 0 0 .0 0 2 .1 05 SU 692 91 9 08 N
30 64 26 45 7 28 0 0 .0 0 0 .0 0 6 .3 IB NE 700 92 1 26 N
31 69 29 49 10 16 0 0 .0 0 0 .0 0 4 .4 IS NE 788 91 4 28 NE
Sue 1734 899 64’ 0 1 .19 1 0 .2 ) 156,9 18058 168
fiyg 5 7 .5 2 9 ,0 5 .1 Fast D ir. Psbl I 5 .4 Max (nphi
Mise - ------- 26 W 22191 81 031 NW
Notes:
Column 9  read ings are  taken a t 059) 
Colusn 17 Peak Hind in  li.P.W.
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o d e L o n g i  t u d e  
+ 1 1 4 0 6
S t a t i o n ;  W S O , M I S S O U L A ,  M l  
M o n t h :  A P R  
Y e a r  :  1 9 9 2
G n d  E l e v .  3 1 9 7  f t .  S t d  ï j m e :  M 5 T
tperatttfe in  Fahrenheit
t*:s=====:&z=t==z:%E==::== sssssssssss
: P r c E ip t in .) :  Snow : Wind : F a s te s t - f l i le :  
Co turns
Sunshine : Sky ; Peak Wind
saaisvxKxcssssBsasasscKiBsxKxxx
- J - 4 5 -6 a - -6 h - - 7 - - 8 - - 9 - -1 0 - -1 1 - -1 2 - -1 3 - -1 4 - -1 5 -  -1 6 - -1 7 - -18-
Min Avg Dep. HDD CBS Hater Srmu Depth Avg. Speed Oir N in s. XPSBL S8-SS Weather Speed Dtr
33 52 13 13 0 0 .0 0 0 .0 0 5 .4 17 NE 769 181 2 21 NE
33 53 14 12 e 8 .0 0 0 .0 0 3 .2 08 N 773 100 7 12 N
34 52 12 13 8 T 0 .0 0 8 .8 26 W 571 73 6 31 W
33 43 3 22 • 0 .2 2 0 .0 0 8 .0 15 NW 267 34 9 23 NW
2 i 38 -2 27 8 1 I 0 8 .2 29 W 546 70 8 32 W
27 36 -5 29 1 T T T 7 .4 31 NW 488 62 8 33 NW
25 35 -4 30 0.01 8.8 0 6.4 12 SW 449 57 10 18 SN
38 48 -2 25 e 8 .0 0 0 0 0 6 .4 14 S 554 70 10 18 S
34 38 -4 27 0 0 .2 6 ( 0 .1 ) 0 5 .2 89 SE 193 24 10 12 SE
54 41 -1 24 0 0 .21 0 .0 0 5 .9 13 NW 263 33 10 16 NW
28 41 -2 24 8 0 .0 2 0 .0 0 5 .4 15 S 347 43 10 28 S
41 58 7 15 0 0 .0 1 0 .8 0 7 .9 16 SE 311 39 18 22 SE
39 51 3 14 8 3 0 .0 0 8 .1 31 SE 455 56 8 39 sw
32 48 4 17 S Û  1 0 .0 0 0 .0 0 6 .9 19 NE 812 180 7 25 NE
Î 32 51 7 14 8 0 .0 0 0 .8 8 4 .6 15 NW 728 88 2 18 N
35 51 7 14 8 8 .0 1 0 .0 0 6 .0 24 NW 555 68 9 28 NW
1 42 43 Î 17 0 0 .7 7 0 .0 0 3 .3 23 NW 283 34 10 3 32 NW
48 47 2 18 8 e . 0 .0 e 12 .4 24 W 387 47 9 36 W
> 34 45 0 28 8 0 .0 0 0 .0 0 4 .5 09 NW 342 41 8 2 12 MW
33 49 4 16 8 0 .0 0 0 .0 0 3 .5 09 SE 652 76 10 13 SE
, 42 44 -2 21 0 0 .4 3 0 .8 8 6 .1 13 W 154 18 18 17 N
' 34 42 -4 23 0 T 0 .8 0 10 .8 20 NW 547 65 10 29 NW
I 38 41 -5 24 0 0 .0 0 0 .0 0 8 .3 13 w 59S 71 5 23 NW
26 44 '3 21 0 8 .0 0 0 .0 0 3 .8 10 N 668 78 6 13 NE
; 38 52 5 13 0 0 ,0 0 0 .0 0 3 .7 13 h 697 82 6 16 NE
; 35 59 12 Ô 0 8 .0 0 8 .0 0 4 .8 13 NW 716 84 7 21 NW
i 43 53 l i 7 0 0 .0 0 0 .8 0 8 .0 24 NW 447 52 8 26 NW
Î 39 54 6 11 0 8 .0 0 0 .8 0 6 .1 21 NE 245 29 8 28 ME
! 38 59 I! 6 0 0 .0 2 0 .0 0 8 .3 26 NW 745 87 7 2 37 NW
i 44 52 4 13 , U  0 8 .11 0 .0 8 9 .9 26 SW 327 38 8 32 SW
! 1829 5:6 0 1 .67 1 0 .1 ) 202 .3 14872 240
1 34.3 6 .7 Fast Ear. Psbl I 9 .0 Ha* (aph)
« is c  - ------- ; 311 SE 24514 61 039 SW
sev era l occurren ces  
readings are taken at 
' Peak Wind in  H.P.H.
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T. Local Cl imatol ogi ca l  Data (WS Form: F~o)
- s t a t i o n :  WSCn, MISSOULA, MT
+ 1 1 4 0 6  Gnd E l e v .  3 1 9 7  4 t .  S t d  1 im o:  MST
l ^ t ^ |J ^ ^ ^ ,8Mas*sssss*s»*s»»=s=s==»*s**ss****®®==*®*=®=*****===®»»«=**s*®»*s****®**®»»=*==**-ss»»*«***=sîs=ïsrïïsrssss*ii*ii»
K ^ ^ r ^ f r a t u r e  in  Fahrenheit : P r e c i p i i n . i :  Snow ; hind : F a s te s t - t l i le :  Sunshine ; Sky : Peak Mind
-3 *  “5" ' ta *  *fcb* ~T~ "6* * 9 - -J 0 -  *11* '12*  *13- -14*  -1 5 -  -1 6 -  - 1 7 -  -1 6 -
r ’̂ Pay Max Win Avg Oep. HOD COD Water Snow Depth Avg. Speed Dir Mims. IfSBL SR-SS Heather Speed Dir
^ I 60  35 48 -1  17 0 T 0 .8  0 8 .9  17 NH 865 100 0 22 Ni
1 2  70 31 51 2 14 0  0 .8 0  8 .0  0 6 .9  23 NH 036 96 6 2 s  NW
3 74 36 35 6 10 0 8 .8 0  0 .0  0  4 .9  13 NE 871 103 2 lb  NE
4 70 30 SB 9 7 0 0 .8 8  0 .8  8 4 .4  IS N 873 100 8  IB N
5  83 37 60 11 5  8  8 .0 9  8 .0  0 4 .6  14 NE 87? 100 0 21 NH
6 85 43 64 14 i  0  8 .0 0  8 .0  8 4 .2  14 NE 879 103 8  17 N
7 82 42 62 ^  12 3 0  0  00 0 .0  0 5 .6  21 S 832 100 4 2b S
0 74 48 61 11 4 0  I 0 .8  0  1 1 .1 25 NH 712 80 7 33 NW
9 61 43 52 2 13 8 T 0 .8  0 1 1 .2  25 N 708 80 7 3! H
10 59 45 52 I 13 0  T 0 .8  0 1 8 .5  31 N 680 67 8 48 W
11 55 30 43 -8  22 8 r 7 8 1 2 .8  25 W 408 46 5 44 H
12 62 24 43 -8  22 T  0  0 ,0 0  0 .0  0 5 .6  13 NE 478 S3 9 IS NE
13 69 34 52 I 13 0 8 .8 0  0 .0  0 6 .9  24 N 498 55 7 38 W
14 7 5 35 55 3 10 0 0 .8 8  8 .8  0 6 .1  25 W 900 103 3 28 W
15 72 43 58 6 7 8 8 .8 0  0 .0  0 1 3 .8  27 NE 765 85 8 54 NE
16 70 34 52 0  13 0  0 .0 8  8 .0  E 6 .2  16 N 789 87 2 26 N
17 81 33 57 5 8 8 8 .8 8  0 .0  0 3 .9  08 iW 692 U  7 13 NH
18 61 45 63 ! 0  2 8 0 .8 3  0 .0  0 10 .5  27 NW 74! 81 7 !b  NU
19 e t  42 62 9 3 8 0 .8 6  0 .0  0 4 .3  17 N 689 67 9 3 : s  N
20 64 5 0 57 4 8 0 0 .1 4  8 .0  0 9 .6  22 NW 633 69 6 3 31 Ni
21 67 34 51 -2  14 0 8 .8 0  0 .0  0 7 .3  18 E 890 96 5 :4  E
22 75 36 56 2 9 0 0 .0 0  0 .0  0 8 .5  16 SE 919 100 2 22 N
23 81 45 63 9 2 0 8 .0 8  0 .0  0 6 .4  16 N 921 100 6 24 NU
24 79 44 42 8 3 0 0 .0 8  0 .0  0 9 .2  23 E 923 180 3 2 t E
25 82 46 64 10 1 0 0 .0 0  0 .0  0 9 .0  17 SE 925 100 6 24 SE
26 62 47 55 i 10 0 0 .1 7  0 .0  0 5 .4  12 SW 391 42 10 20 SW
27 73 49 61 6 4 0 0 .8 0  0 .8  0 7 .3  16 H 722 76 4 22 hü
28 76 40 58 3 7 g T 0 .0  0 6 .3  10 W 617 86 6 21 W
29 66 51 60 5 5 0 8 .2 8  0 .0  0 7 .4  23 « ‘ 71 72 9 3  29 H
38 74 44 59 4 t  8 8 .0 3  0 .8  0 7 .5  16 M 682 64 8 2fc KM
31 77 42 60 4 5 0 0 .0 0  0 .0  0 4 .7  17 SE 898 9-i 5 :2  SE
Sua 2258 1245 2bl 0 0 .6 8  T 2 3 4 .2  23255 171
Avg 7 2 .6  4 0 .2  7 .6  Fast D ir. fsp i ï  5 .5  Max i.tphi
M is e  ; 31 w 28016 65 0 :4  NE
Notes:
Coluam 9 read in g s are taken e t  0300 
Coluam 17 Peak Wind in  K.P.K.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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%
p r e i i m i n a r y  L o c a l  C l i m a t o l o g i c a l  D a t a  ( W S  F o r m :  F - 6 >
L a t i  t u d «  
+ 4 6 5 5
L o n g i  t u d s  
+ 1 1 4 0 6
S t a t i o n :  W S O ,  M I S S O U L A ,  M T  
M o n t h :  J U N  
Y e a r ;  1 9 7 2
G n d  E l e v .  3 1 9 7  f t .  S t d  T i m e ;  M S T
T e^ isra tu re  in  F ah ren h eit
<SISSSSSSXCSSS
P r e t i ? « in .h Snow : Wind : 
C olsjw s
F a s te s t -M ile : S u n sh in e  ; S ly
SSCSSSSSS3SSSS
; Peal kind
- t - - 2 - - 3 - - 4 - 5 -6w - -fcb- - 7 - - 8 - - 9 - - 1 9 - -1 1 - - 1 2 - - 1 3 - - 1 4 - - 1 5 - - I t - -1 7 - -1 8 -
Day Ha: Min Avg Dep. HD5 CDD W iter SnsM Septh Avg. Speed Dir NifiS . ÏFSSL Sfi-SS Keathêr Speed Dir
1 85 43 64 S I « 9 .0 0 0 .0 0 4 .4 09 e 733 84 9 12 h
2 7£ 46 63 7 2 B 0 .0 0 9 .8 0 1 0 .7 25 SW 769 82 5 31 Sir
3 73 39 54 0 9 S 1 .0 3 0 .0 0 18 .5 22 U 803 85 26 !.-Ü
4 74 34 55 -1 IE 8 I 0 .0 9 e.7 22 tiW 7 6 : El 5 31 ÿ
5 67 42 55 -2 13 e 0 .4 4 0 .0 0 6 .9 21 .1 532 53 7 î 28 ME
6 74 41 55 I 7 8 e.BE 3 .0 G 5 .6 09 N 727 77 4 ; 17 N
7 81 41 i t 4 4 « C .33 8 .3 8 4 .4 13 KH •332 93 S H
E 86 4c 66 9 Î 1 e.cs £ .0 0 4 .4 83 nu 9 :9 99 1 14 11
9 39 48 69 It 9 . '/f*
4
8 .8 3 0 .0 8 8 .2 17 KW 913 94 7 3 23 îiH.
12 29 4^ 69 1! i 0 .1 3 0 .0 8 7 .5 34 56 765 £1 7 3 4 : Et
11 77 55 c6 S e 1 0 .2 4 0 .0 G 10.1 35 Sc 523 55 ? 5 43 li£
1 ■ 83 53 68 9 e 3 0 .1 9 0 .0 0 12.e 25 H 523 55 4 3 29 N
13 59 4 i 53 -6 12 8 0 .5 7 8.0 8 9 .6 14 N set 53 0 3 23 H
14 54 41 48 -11 17 0 0 .0 9 0 .9 a 8 .1 13 » 348 27 12 28 N
15 59 49 54 -S 11 0 0 .0 4 0 .0 e E .t 15 KE 377 40 15 20 ti
li 64 53 59 -1 4 e 9 .0 7 0 .8 0 7 .8 14 W4 133 14 10 1: Si
17 74 52 43 3 2 3 0 .0 1 0.0 0 4 .3 03 S 495 52 9 13 S
11 82 47 65 5 a 8 0.00 0.0 0 5 .4 13 N 953 108 2 18 h
19 37 48 43 S 3 3 0 .0 3 0 .8 0 5 .9 14 £ 928 95 0 28 S
22 69 55 72 11 3 7 B.sa 0 .9 0 7 .4 16 953 100 5 22 NX
21 89 5 i 73 9 8 5 0 .0 3 0 .8 0 ' 4 .1 83 S €74 94 e 13 Nîi
22 92 54 73 12 8 6 0 .0 2 0 .E 0 5 .S 18 K 953 102 1 P »
21 95 56 76 14 e 11 0 .9 0 8 .8 8 4 .2 17 KÂ 953 183 0 24 NW
24 94 55 75 13 c 10 8 .0 3 0 .0 a 5 .6 26 til 923 So 2 33 HE
25 93 63 77 15 0 12 0 .3 4 8 .8 8 11 .3 32 E 5-35 55 9 3 43 E
26 92 59 76 13 2 1! 0 .0 3 0 .S 0 S.E 22 SX 733 7£ 6 J ; i iü
27 64 5” 7: 8 ■I 4 T 2 .0 8 6 .2 34 X ééb 72 7 3 43 1!
2E SS 54 7! E i £ .0 3 0 .0 £ 9 .7 23 NE i l l 65 9 1 11
29 7i 53 62 -2 3 9 3 .2 2 0 .0 0 9 .9 20 S 149 13 13 31 NW
30 i 3 48 54 -s 9 . I t  0 0 .0 4 0 .0 0 e.6 16 fî 441 4? î 24 llb
Sea 2332 1451 1 Û J 92 2 .1 3 2 .0 2 3 2 .3 20:99 184
7 9 .4 4 9 .4 7 .7 F is t D ir . Fâb! ï 6 .2 Ü il ( : :h l
Ni sc - - - - - - - - - -> 35 NE 26 460 72 £45 NE
Csiijir ; r?;.d'.nr,ï fre S'.’.''
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Prel iminary Local C l im a to lo g ica l  Data (WS Form: F-6)
S t a t i o n ;  W S D ,  M I S S O U L A ,  MT  
M o n t h :  J U L  
Y e a r :  1 9 9 2
L a t i t u d e  L o n g i t u d e
+ 4 6 5 5  + 1 1 4 0 6
ssesksssssssssss«sss9sssss
G n d  E l e v .  3 1 9 7  f t , S t d  T i m e ;  M S T
ssses&ss&sftfiss SSSSXSS»SS«SX3S
Temperature in  Fahrenheit : P r e c ip l i f t . l ; Snow : Wind : F a s te s t -N i le :
a, ai nrv
Sunshine : Sty : Peak Wind
s s s s s >




-1 0 - -1 1 - -1 2 - -1 3 - -1 4 - -1 5 - - l 6 - -17-
Day ttas Min Avg Dep. HDD m Vater SnoM Bepth Avq. Speed . Dir Mins. ZPSSL SR-SS Weather Speed Dir




11 NH 391 41 9 1 16 N
2 69 51 60 -5 5 1 1 .2 5 T 0 6 .3 22 NH 446 47 e 3 ,5 3! NN
Î 76 53 65 0 0 0 0 .0 2 0 .0 0 6 .5 18 N 797 84 7 23 N
4 77 4B 63 •2 2 B 0 .2 6 0 .0 0 6 .4 20 W 542 57 9 3 25 W
5 72 51 62 4 3 0 0 .0 3 0 .0 0 5 .8 25 SH 476 50 10 1 ,3 30 SW
6 71 50 61 5 4 0 1 0 .0 0 7 ,1 19 NW 770 82 7 22 NW
? 70 50 60 •6 5 0 0 .0 7 0 .0 0 7 .1 20 NW 324 < 34 9 24 NW
B 69 47 58 *8 7 0 0 .0 3 0 .0 0 6 .3 23 NW 474 50 7 29 NW
9 68 40 58 -9 7 0 0 .3 0 0 .0 0 6 .2 24 NW 380 40 3 29 NW
IB 70 44 57 -10 8 0 0 .0 7 0 .0 0 5 .8 17 NW 499 53 3 23 NN
11 71 52 62 -5 3 0 8 .8 3 0 .0 0 7 .0 16 N 612 65 7 20 N
12 7B 45 62 -5 3 0 0 .0 0 0 .0 0 5 .1 13 N 751 80 3 17 W
13 81 47 64 -3 1 0 0 .0 0 0 .0 0 6 .8 23 W 717 77 9 29 W
14 75 53 64 4 1 .1 3  0 0 .0 0 0 .0 0 8 .9 23 SN 700 75 5 26 SW
15 79 43 61 -7 4 0 0 .0 0 0 .0 0 5 .4 IS NW 746 80 3 22 NW
16 84 44 64 •4 1 0 1 .0 0 0 .0 0 5 .3 14 N 929 100 0 17 NW
17 89 49 69 1 0 4 0 .0 0 0 .0 0 4 .7 11 NE 927 100 0 22 N
13 93 52 73 5 0 8 0 .0 0 0 .0 0 6 .1 22 NE 756 87 6 29 NE
19 83 62 73 5 0 8 T 0 .0 0 1 3 .3 24 NE 497 54 9 3 30 NE
2 i 79 59 69 1 0 4 0 .0 0 0 .0 0 1 3 .3 21 E 669 73 e 26 E
21 75 55 65 -3 0 0 0.11 0 .0 0 5 .6 12 W 383 42 9 16 W
22 86 49 63 0 0 3 0 .1 8 0 .0 0 7 .1 35 S 688 75 6 3 44 SE
23 68 51 60 -8 5 0 0 .1 6 0 .0 0 8 .2 19 NW 375 41 e 3 30 SW
24 68 47 53 -10 7 0 0 .0 0 0 .0 0 7 .7 17 NW 676 74 9 20 NW
25 83 42 63 -5 2 0 0 .0 0 0 .0 0 5 .4 15 N 910 100 0 20 NW
26 88 48 68 -I 0 3 0 .0 0 1 .0 0 6 .6 22 SW 908 100 2 26 W
27 92 48 70 2 0 5 0 .0 0 0 .0 0 5 .5 24 W 90s 100 0 31 W
23 89 47 68 0 0 3 0 .0 0 0 .0 0 5 .5 17 NW 856 95 4 24 NW
29 86 49 68 8 0 3 0 .0 0 0 .0 0 6 .1 17 NW 660 95 1 23 NW
38 92 49 71 3 0 6 0 .0 0 0 .0 0 5 ,3 14 N 699 100 0 18 NW




100 0 18 NW





Avg 7 8 .8 4 9 .5 6 .7 Fast D ir. Psbl i 5 .5 Mat iaph.i
s s T S S s a
Mise - — — 35 E 2865= 72 044 SE
Notes:
Column 9 read in g s are taken a t ISSt 
Column 17 Peak Kind in tl.P .H .
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Prel iminary Local C l im a to lagi  ca l  Data (WS Forms F-6)
S t a t i o n s  W S O ,  M I S S O U L A ,  MT 
M o n t h ;  A U G  
Y e a r s  1 9 9 2
L a t i  t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6 G n d  E l e v .  3 1 9 7  f t ,
Teaperatwre in  Fahrenheit
S3SS3CSSSSS
F r e c i p i i n . ) :  Sngn : Wind : F a s t e s i - K i le ;
sss re se  C olunnS




- I *  ■ *2* "Î* H "  *5* - l a -  * ti)“ -7"  “S '  -9 *  - S Î -  - 1 1 -  -1 2 -
Day His Kin Avg Dep. HDD CDD Water Snow Depth Avg. Speed D ir
-13"  -1 4 -  - 1 5 -  • -1 6 -  -1 7 -  -1 8 -
H iss . IFSDL SR-SS Heather Speed Dir
1 9S 57 72 W e  13 T B .8  B 5 .3  12 W 7:1 ED 5 17 NH
2 97 57 77 9 0 12 0 .0 0  0 .0  0  7 .1  IS E 820 92 2 23 E
3 92 46 69 I 0 4 0 .6 8  0 .0  0 6 .3  19 W 821 9 : t  26 H
4 93 43 71 3 0 6 1 .0 0  0 .8  0  6 .4  14 NW 786 89 3 IS W
5 86 54 73 2 0 5  0 .0 3  0 .0  0 7 .1  20  SH 640 72 9 26 SW
» ; 86 43 65 -3  0 0 0 .0 0  0 .8  0 6 .9  16 U 759 8> 5 23 H
7 a s  68 73 5 0 8 0 .0 8  0 .0  0 I 6 .S  24  N 752 8s c 29 SN
g 79 51 £5 -2  0 0 0 .1 4  8 .0  0 B .9  21 Nfe 542 62 7 31 NW
9 82 40 61 -6  4 0 0 .0 3  8 .0  0 6 .9  , 20 NW 3 '1  !£0 0 24 N
10 S9 43 t s  -1  0 1 0 .0 8  0 .0  0  5 .6  ,1 7  K S6S 138 0 22 NW
11 91 48 73 3 0 , 7 ?  5 8 .0 0  0 .0  0  7 .2  28 NH 865 188 4 23 NW
12 94 51 73 6  0 8 0 .0 0  0 .0  0  7 .2  19 Nti 663 182 5 23 NW
13 97 S i  77 10 0  12 0 .0 3  0 .0  8 6 .6  14 M £33 83 6 20 N
14 100 52 lb 10 a  11 0 .0 0  0 .0  0 5 .1  13 SW 856 102 1 13 SW
15 83 5? 71 5 0 6 8 ,0 0  0 .0  0  9 .8  23  SE 340 48 18 36 SE
16 91 52 72 6  0 7 0 .0 0  0 .0  0 5 .3  10 SE 721 85 9 15 SE
17 . 96 56 76 10 0 11 T 0 .0  0 8 .1  22  SW 661 Is 6 25 SW
13 9 4 55 75 1 0  0 1 0 T 0 .0  0 5 .5  21 SH 845 100 ! 30 SW
19 94 SI 73 8 0 6 T 0 .0  0 6 .7  22 NW 745 SE 4 3 29 SU
23 .. 66 6 1 74 9 0 9 0 .0 3  0 .0  3 1 3 .2  25 E 749 8.9 4 29 E
21 81 54 69 4 0  4 0 .0 3  0 .0  0 1 1 .5  23  K« 455 54 “ ' 8- 30 NW
22 62 43 51 -13  14 8  0 .2 4  0 .0  0  1 5 .6  27 NE Eî ID 1C 32 NE
23 49 37 43 - 2  ! 22 t  0 .2 !  0 .0  3 7 .3  15 E 235 2 ï  18 21 E
24 5£ 36 47 -17  18 8 3 .01  0 .0  0 6 .2  10 K é î2  £! fe 15 N
25 67 30 49 -1 4  16 W t  0 0 .0 0  8 .3  0 4 .6  12 W 823 100 « U N
là  76 38  57 -6  8 8 0 .0 9  0 .0  0 5 .7  13 NH S:2  9: 5 IS NW
27 S3 41 62 - :  3 E 0 .0 0  8 .8  0  5 .6  25  Stt 75? 93 8 îb  H
28 7S 53 c l  2 1 C 9 .8 8  E.O 8 1 1 .1  25 H 523 72 6  33 SW
29 75 39 5? -5  8 E 0 .0 2  0 .0  0 7 .0  23 E e ' î  £3 é 2b E
33 78 39 59 -3  6  8 8 .0 3  0 .0  0 4 .3  11 Nli e= : 85 18 15 NH
31 SI 39 c î  -1 5  8 0 .0 3  8 .0  0 5 .9  1? NH 755 94 3 24 NW
ÎM  2 is :  14S-; _ 105 143 0 .6 8  0 .0  2 3 1 .5  21431 U l
Avg £ 3 .9  4 7 .9  7 .5  F iâ t  S ir .  F iU  1 5 .2  ha: inphi
M i s e  > 23 SE 2:349 Si S 3 i H 4
Nates:
I L ast o f s ev e r a l occurrences  
Coluar, 9 read ings are taken a t 0530  
Caltan 17 Feat Wind :n M.P.K,
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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î  in i  n a ;  v  L o c a l  L i i  m : i i .o  l o q  i  c a  I Ll-.i L.- : WLO' ' in;
’ii.atiior.: WLÜ, JLLfi, tit
f IOÜ t . l i  :
, t. ̂ r : 1 ' ' V
’ •-•/ v t . . v i  d  I . (i:r. : ri'. i
Lat i tude  l-ot
+4655 4 t 14Wc ofici i'.ii;
MS«KS«SSSSSSSSSSSSS8SS«S3S«SS8SS3«S38SSaS«XStSaSSS«>S«13SSB3SS8«Stt3t«SSSfte<«SftSftjeSSS&ftStSt£SSSSSSS9SSIXS:s:
ÎM perature in  F ih r e f .h e il : P f s s i p l i n . ) !  Sno* : l i is c  : r a s ie s t - f t i i e ;  S jftsh ire  ; 5»,
- - -  C c l u t n i  = = IIB I* S » E S * S
Peat Wind
STSKSS«s=res:xsssBBSxssss
- l - -2 - -3- *4“ '5 - -6a- - t i ­ -7 - -6 - -9 - -18- -11- -12- -13- *2fi- -15- -16- -17- - I t -
Day Aax Kin fivg Oep. HD& ens Water StOH Bepth A^g. Speed. Oir hi.-is. XPSE. S.-:-cS Weather Speed Dir
1 88 43 6-2 1 3 0 8.00 0.8 8 7.5 21 N 774 <!r 4 30 k
2 62 44 63 2 2 a 0.03 0.0 0 6 .5 17 SW 772 97 1 23 W
3 a t 42 64 4 I 0 0.W 8 .0 0 5.3 15 SK 6cc S? 22 Sk
4 71 50 cl 1 4 8 0.1? 8.8 3 9.1 22 SW 28* 26 18 33 SW
5 60 42 51 -9 14 0 0.80 8 .0 0 7.9 16 Sk 620 ?: 10 13 hW
6 55 33 44 -15 21 S T 0 .0 0 3.2 W 5i7 67 1« 38 k
7 66 23 4? -12 18 0 8.00 8 .8 0 3.2 06 W 630 87 6 10 E
8 57 43 50 -8 15 , l J  0 0.03 0 .0 0 6.1 21 SW 125 I t 10 2’ SE
9 71 36 54 -4 II 0 0.00 3 .3 0 6.5 17 NK 775 198 0 1 21 lik
18 76 35 57 -1 8 0 0.00 0 .0 0 3.3 06. liW 727 94 9 09 SW
11 82 43 63 6 2 0 0.83 8 .3 8 7.8 24 S£ «7 33
12 62 46 54 -3 11 0 0.18 0.8 « 6«- I 25 SW 2 :| 3c 9 30 SW
13 52 33 43 -14 22 £ 0 .Ï2 1 0 18.0 39 Sk 49’ 54 S 43 SW
14 59 38 45 -11 20 0 0.09 £.3 8 5.2 14 XW 27: 45 10 18 lii.
15 62 43 53 -3 12 0 0.01 0 .0 0 S.7 23 NK 2:1 37 10 26 hw
I t 71 38 8 18 0 0.00 0 .8 0 7.3 25 SM 5'7 77 c 1 3.' s..
17 66 40 53 -2 12 0 8.00 8.0 0 3.0 IJ Kt 6:3 S7 2 25
13 70 31 51 - i 14 0 0,03 0.0 0 3.2 II KW 7:4 198 1 Ic Si
19 73 36 55 1 10 6 0.00 £ .8 3 6 .8 li­ « v99 SI 5 k
28 63 49 5ff 1 9 0 I 8.0 t 4.9 l t £4 ; 13 iw
21 73 43 59 5 t 8 9.09 0.8 I 5.1 18 :< ■;'5 92 I h v-
22 05 39 62 9 7 ® 0.00 3.0 0 3.6 9c NW 6VÎ 94 1 10 tw
23 St 45 6t 13 0 e .ec 9.8 0 9.0 Sii 6:3 ? : 43 3
2^ 62 47 55 2 a I* 8.32 e..) e 19.7 a. ■Î - t . 23 19 35 E
25 57 45 51 - i 14 0 T 3.8 Î 2.5 22 ■ci k- L C 'C.Î
2c 66 30 5: 0 13 9 e .to 0.9 £ ' . 6 2; S’2 : j S..
27 s? 38 53 1 t : i 0.0Ô 8.9 0 .L i 22 t. :*■ ■5 23 k
23 71 29 ÎS -1 15 'i 0.9C i . 9 3 7.6 I '1 i . 12? ÎJ S4
29 89 33 •t 3 8 0.89 0.3 9 2,9 f : Ï 189 :
30 84 38 cl .1 4 g 3.99 9.9 8 •;.7 9- .'.'4 9: l-i ■ 10
Sue 2192 1177 y i* ; 9. ; 3 ; r -::6 .Ï-
70.1 3 9 .1
i-:
«ûtîS!
I Last c l several ccctrrepces 
CoLuen 9 readings are taken a t 0582 
to lu jn  17 Peak Wind ;n N.F.H.
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Preliminary Local C l im a to lo g ical  Data (WS Form: F-6)
S t a t i o n :  W50,  MISSOULA, MT 
M on th :  OCT 
Y e a r :  1 9 9 2
L a t i t u d e  L o n g i t u d e
+ 4 6 5 5  + 1 1 4 0 6  Gnd E l e v .  3 1 9 7  - f t .  B td  T im e:  MST
ssSSss3:s:ssssz==sx==s::»=3c:s=~=::=s=sssssss«sssssszs»ss:s3a»sSESSSSs:3S=:s£ssnuss=»ssssss::ss23:s=s::s:sz»«xs
i H p e i t u r t  in  Fahrenheit : P r e c ip iim .l:  Snon : Wind : F a s te s t -H ile :  Sunshine : Sky : Peak Wind
- 1-  -2"  ”3 '  *4" "5* " ia* - 6h - - 7 -  -B* - 9 -  -IB -  - I I -  -1 2 -  -13* -1 4 - - I S -  -1 6 -  -17*  -1 0 -
Day Ita: Min Avg Oep. HDD CDD Water Snow Depth Avg. ^ e e d  Dir Mims. IPSSL SA-SS Weather Speed Dir
1 83 41 62 12 3 I  8.18 8 .0  B 3 .9  89 SE 543 7 7 1 13 SW
2 84 44 64 14 1 8 8 .8 8  8 .8  8  5 .3  12 MW 537 77 4 18 SE
3 73 48 61 12 4 8  T 8 .8  B 1 1 .8  24 SW 517 74 S 3 29 SW
4 64 48 52 3 13 0  T 8 .8  8  9 .7  18 SW 255 37 9 21 SW
5 63 35 49 8 16 B 8 .8 8  8 .8  B 4 .7  13 NW 618 83 2 17 NW
6 58 34 46 -2  19 7  8  T 8 .8  8  9 .6  20 NW 494 72 6 31 KM
7 59 24 42 -6  23 8  8 .1 8  8 .8  8 3 .8  87 E 578 84 6  12 E
8 59 34 47 8  18 8  0 .8 8  8 .8  8 7 . l '  25 SW 38 4 IB 32 SW
9 62 43 S3 6 12 8 8 .0 8  8 .8  0 1 0 .9  21 SW 457 69 4 28 SW
18 61 31 46 -1  19 0 0 .0 0  0 .8  0 4 .3  88 W 556 83 9 09 W
11 74 31 S3 7 12 0 8 .0 0  8 .8  8 4 .2  17 SW 536 89 B 20 SW
12 78 37 54 8  11 0 8 .8 0  8 .8  8 4 .7  24 SW 486 61 18 26 SW
13 68 32 46 I 19 8 8 .1 8  8 .0  0 9 .6  31 SW 211 32 7 48 SW
14 50 29 40 -5  25 0  T 1 8 6 .8  22 SW 98 15 9 26 SW
15 44 25 33 -18  30 0 T T 0 7 .0  16 K 307 59 5  21 SE
16 44 25 35 -9  30 8 0 .0 5  T 0 4 .2  14 N 93 14 10 21 W
17 51 34 43 - I  22 0 0 .0 4  T 0 3 .3  07 K 219 34 9 10 S
19 S3 30 42 -1  23 8 8 .0 0  8 .0  0 3 .5  86 SE 202 3 l  IB 2 09 SE
19 67 39 53 18 12 0 1 8 .0  8  4 .8  09 SE 325 51 9 12 SE
20 63 30 47 4 19 8  0 .0 0  0 .0  0 3 .4  87 W 539 E4 5 07 W
21 65 31 48 6 17 0 T 0 .0  0 5 .2  07 NW 445 70 5 88 NW
22 65 39 52 10 13 0 0 .0 0  1 .8  B 1 5 .9  15 W 503 7? 1 15 NW
23 65 31 43 7 17 B 0 .8 0  0 .8  0 3 .8  89 SE 563 89 B 10 SE
24 65 28 47 6 18 0 8 .0 0  0 .0  0 3 .5  06 NW 563 90 8  08 NW
25 65 35 50 19 15 0 0 .0 0  0 .0  0 4 .2  12 N 423 6S 4 15 N
26 63 32 48 e  17 0 0 .0 0  0 .0  0 6 .7  20 SW 241 39 5 32 H
27 56 26 41 2 24 7 '  0 8 .0 0  0 .0  0 4 ,4  10 NE 520 84 0 16 NE
28 55 22 39 0 26 0 T 0 .0  0 7 .2  16 SE 517 84 4 23 SE
29 48 39 44 5 21 0 0 .8 7  0 .0  0 4 .5  87 SW 40 7 1 0 1 2 SW
30 47 38 43 5 22 0 0 .1 4  0 .0  0 5 .2  09 W 15 2 18 2 13 SW
31 51 32 42 4 23 8 8 .0 5  0 .0  0 5 .6  16 SW 15s 2 i  7 2 25 SW
Sue 1887 1039 543 0 0 .5 3  T 188 .0  11619 134
Avg 6 0 .9  3 3 .5  6 .1  Faat 5 i r .  PsDl 1 5 .9  Max (asM
Mise ............. > 31 SW 20232 57 840 SW
Notes:
Column 9 read in g s a re  taken at 8500  
Column 17 Peak Hind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Prel i mi nary Local Cl i matol ogi ca l  Data (WS Form; F-6.'
L a t i  t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6
S t a t i o n ;  WBD, MISSOU-.k , Mi 
M onth :  NOV 
Y e a r s  1 9 9 2
Gnd E l e v .  .3197 f t .  S t d  Vi me: MST
Teoperature in  Fahrenheit : P r e c ip f in .! :  SnoN : Kind : F â s te s t-M ile s Sunshine : Sky : Peak W:nd
< = « SSÎSS.;:e s= £ £ £ ss5 ss£ ïs£ s£ : -SSSr£ XSSS £££££ Columns
- 1 - - 2 - *3* -4 - -5 * *6a- •éb* - 7 - *6* “9 -1 0 - -1 1 - - 1 2 - -1 3 - -14* -1 5 - -16* -1 7 - -16
Day Max Min
t ■! M Iff
Avg Dep. HDS m Nater Snm  Depth A.-g. Speed Dir Mins. ÏPSÎL 3fi-SS Weather Speed Dir
1 50
SWBS»SJ
30 44 7 21 t 8 .6 9 8 .0 0 9 .5 24 NW 374 62 t 1 31 w
2 44 33 39 2 26 1 1 .2 3 r 0 6 .8 16 NW 29 5 10 1 2! N
3 43 29 36 8 29 . ; < 6 1 0 .8 6 T 0 3 .7 18 E 121 20 8 15 se
4 32 27 30 -6 35 8 0 .8 6 ^ / . Z > 8 4 .8 16 SE 8 0 10 1 13 SE
5 41 30 36 1 29 e T T T 3 .4 07 W 4 1 18 1 09 K
t 42 25 34 -1 31 0 T 8 .8 8 3 .3 87 SW 163 23 10 04 V
7 46 36 41 7 24 0 8 .8 3 8 .0 0 4 .8 14 N 0 0 10 21 W
8 44 32 38 4 27 8 8 .8 1  . î 0 5 .3 13 * 35 6 10 17 w
9 42 28 35 I 38 0 8 .0 0 8 .8 0 4 .2 12 W 105 15 8 ; 15 N
18 41 20 35 2 30 8 8 .0 0 0 .0 0 8 .1 17 w 9! It ; 24 W
i l 33 28 -2 34 0 0 .0 3 Î .S 0 5 .7 07 SE 3 2 12 : Î3 SE
12 36 30 33 0 32 0 0.01 T T 2 .7 24 KW 8 0 10 1 87 SE
13 44 33 3? 7 24 0 0 .8 0 8 .0 3 3 .4 04 N 0 2 10 1 07 i
14 37 29 33 1 32 0 8 .8 0 8 .0 3 2 .3 03 K 8 î e t ç
IS 34 30 0 33 8 0 .8 0 0 .8 0 1 .5 86 W 2 i 10 SE
16 34 30 32 1 33 8 8 .8 8 0 .6 8 87 W 0 t 10 07 W
17 40 30 35 4 38 .(2 7  8 T 8 .8 8 2 .3 06 w 4 j 10 es W
13 42 31 37 6 23 0 0 .8 9 8 .8 0 4 .0 09 NW 3 G 12 12 NW
19 38 29 34 4 31 G î T 0 3 ,7 09 NW o 11 12 L* NW
20 38 29 34 4 31 8 T ■ J 7 > G 2 .3 06 W !S 3 12 1 12 #
21 3? 24 32 2 33 0 8 .8 5 j / 0 f . 9 25 SE 0 2 10 32 EE
22 39 28 34 4 31 8 6 .1 9 ( 1.74 0 i : e 17 SE t î 12 2.’ SE
23 30 14 22 *7 43 8 r 2 4 .2 13 SE 2’ 5 5: 17 çt
2 ; 25 13 19 *10 46 8 0 .8 0 0 .0 2 4 .5 1C NX 323 t ; * -, NX
25 22 10 It '1 3 49 0 8 .8 8 0 .3 1 5 . s ■29 SE ! ' I i î 15 SE
26 23 ? 15 -14 50 0 8 .8 0 6 .0 1 1.3 84 W 4 P e: 87
27 22 •6 :4 51 0 î T 1 2 .4 04 SX l î ; 87
1 28 32 22 2? *1 3B G 8 .8 7 1 .0 1 1 .9 et NX : 89 Sa
1 27 33 13 24 -2 39 e 8 .8 3 0 .0 ! 3 .5 2 ’ SE 239 45 - i 18 :ç
! 30 36 15 26 *2 39 0 T T 1 5.® 3; NW 2 î 10 1 35 •Sa
3:TÏSISÎÏ
£us 1132 762 I2X e 8 .9 6 ( 4.0.' 130.2 i ' i : 253
Avg 36 .7 25.4 4. Z Fast B:r. Fsb: 9 .6 Ki', Upr.,
Mis ;:w :*5:7 1; 03b NX
Niles:
Catuen { readings are taler, si 
Colutn !7 Peak Hinl lu M.P.H,
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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l iminary Local C l im a to lo g ica l  Data (WS Form: F-6?
L a t i  t u d e  
+ 4 6 5 5
Long  i t u d e  
+ 1 1 4 0 6
S t a t i o n :  WSO, MISSOULA, MT 
M on th :  DEC 
Y e a r  : 1 9 9 2
Gnd E l e v .  3 1 9 7  f t .  S t d  T i m e :  MST
BSSSSSSSS&SS9s s s s s s s ======== ESSUSSS=======SSSBSBBS s = a s s s « ESSSSSSS &SSS3S8SSSSBBS
T eeperature in  Fahrenheit : P r e c i p f i n . l ; Snow : Kind : F a s te s t -Ni l e : Sunshine : Sky : Peak Wind
< « * SS1SSSB3SSSSSSS8 EESSSSSS sasE S E S E K i» :
- 1 - “2* -3 - 4 -5* -6 a - -6 6 - -7 - -B- - 9 - -1 0 - -11 - -1 2 - -13 - -1 4 - -1 5 - -1 6 - -1 7 - -18-
Oay Max Ntn Avg Oep. HDD CDO H ater SnoH Deplh Avg. Speed Oir H ins. XPSBl Sft-SS Weather Speed Dir
s s s s s s s s s s ss s s a u ts s s s s s a rs s s s jis s s m ss ss s s x scssss
1 34 13 24 4 41 ,£ 7 ? l # 0 0 0 .8 1 4 .0 18 Ml 299 75 6 17 N
2 26 18 22 -6 43 0 0.81 1 .3 1 0 .5 12 w 0 B I l  1 13 NW
Î 21 3 12 -15 53 0 I I 1 4 .5 11 SE 194 37 5 12 SE
4 16 -2 7 -20 58 0 0 .0 0 0 .0 1 2 .6 08 SE 346 66 0 03 SE
5 11 -8 2 -25 63 0 0 .00 0 .0 1 3 .6 13 SE 294 56 s  1 14 SE
6 14 -5 5 -22 60 0 0 .00 0 .0 I 1 .3 05 E 314 60 3 07 SW
7 20 -3 9 -18 56 8 0.02 0 .5 1 3 .5 00 NN 0 0 10 2 10 NW
8 34 17 26 0 39 0 0 .0 3 8 .5 2 4 .8 10 SE 15 3 10 8 16 SE
9 38 IS 27 1 38 0 T T 2 7 .8 23 W 248 48 3 1 29 SW
IB 36 16 26 0 39 0 0 .0 8 8 .9 2 10.1 26 SE 1 0 10 6 3! SE
11 34 7 21 -5 44 0 I T 1 3 .8 10 N 349 67 5 2 17 W
12 24 8 16 -10 49 0 T T 1 2 .6 05 SE 0 0 10 1 09 SE
13 26 13 20 -6 45 0 0 .0 0 0 .0 1 2 .8 05 N 124 24 9 1 89 S
14 33 23 20 3 37 0 T I 1 5 .0 20 NN 4 1 10 25 NW
IS 32 17 25 0 40 0 T r 1 7 .2 16 NW 39 8 a 18 NW
16 27 13 20 -5 45 0 7 T 1 7 .5 27 E 273 54 8 32 E
17 28 15 22 -3 43 0 I T 1 9 .7 23 E 41 8 9 24 E
IB 26 4 15 '1 8 50 0 0 .0 3 0 .8 1 7 .1 21 H 172 34 9 26 W
19 21 9 15 -9 50 0 I I 2 3 .2 89 NU 105 21 9 09 NW
20 37 17 27 3 38 0 0 .0 2 0 .2 2 5 .8 25 H 51 10 9 31 W
21 38 16 27 3 38 0 T I 2 6 .1 10 W 101 20 18 15 NW
22 37 27 32 8 33 0 0.06 0 .6 2 5 .0 10 E 0 0 10 13 E
23 43 32 33 14 27 e Î 1 2 7 .2 14 NW 0 0 18 18 W
24 43 38 36 13 29 % T T I 10 .5 23 W 69 13 7 31 W
25 36 28 28 5 37 0 8 .00 0 .0 1 5 .8 11 NW 26t 52 7 15 NW
26 41 25 33 10 32 0 T 1 T 5 .3 11 W 25 5 10 17 W
27 33 7 21 -3 45 0 0 .14 1 .5 T 12.9 21 SE 0 0 10 1 30 SE
28 12 3 8 -14 57 0 T Î 2 21.1 24 SE 13 3 B 43 SE
29 13 2 8 -14 57 0 0 .26 4 .2 2 8 .2 17 E 135 26 9 29 £
3 i B 0 4 -19 61 0 0 .0 3 0 .7 6 6 .1 16 E 86 17 10 24 E
31 11 2 7 -15 53 0 0 .10 1.2 6 3 .7 06 E e 0 18 1 10 E
Sue 853 352 1405 0 0 .73 11.4 190.5 3568 249
Avg 27.5 11.4 6 .1 F ast D ir. Psbl 1 9 .8 Ma: (*ph
N is i - ............ -> 27 E 15996 22 043 SE
Notes:
Cotuan 9 readiws are taken at 0500 
Coluen 17 Peak Wind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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f V e l  i'mi ns iry  L o c a l  Cl i m a t o l  o g i  c a l  < WS Form: F- ■6 '
L a t i t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6
S t a t i o n ;  WSO, rt lSSOULn,  HI 
M o n th :  JAN 
Y e a r  : 1 9 9 3
Gnd E l e v .  3 1 9 7  f t .  S t d  T im e:  MST
:ss>E zi= :
T eaperatur; in  Fahrenheit : P r e c i p d o . i ;  Snow : Wind : F a s te s t - t t i l e :  Sunshine : Sky Peak Kind
-1* -2 - - 3 - - 4 - -5 - -6 a - -6 b - - 7 - - 8 -
C<
- 9 -
ü u en s
-1 8 - - 1 1 - -1 2 - -1 3 - -1 4 - -1 5 - • I t * -17 - -1 8 -
Day Na; Hin Avg Dep. HD9 GDD Hater Snow Depth Avg. Speed Dir B in s. ÏPSSL Sft-S3 Neather Speed Dir
: :z 3 SSSSSSXSSaSSSSSSSSSS3SS9S«CSSSSS E sss sz : s r s s s s s s s s z s s s SSSSSSSSB SSSSSZSS SXSXSSX3aSKZSS£S££==Z=X
1 19 10 15 •6 59 8 1 .1 9 2 .6 9 4 ,8 17 M 0 0 10 23 h
2 22 •3 10 •11 55 0 0 .1 0 2 .5 13 5 .6 12 ' NW 0 0 10 1 17 t:
Î 21 -3 9 -1 2 56 0 T T 14 2 .3 23 SE 2 0 10 21 SE
4 22 II 16 -5 49 I 1 .9 3 1 .5 14 1 1 .6 32 SE 1 1 10 31 SE
5 12 '1 6 -15 59 0 T T 14 9 .5 35 NE 63 12 10 9 33 NE
b 6 •11 -3 -24 68 0 I T I t 4 .4 10 SE 244 47 5 1 12 SE
1 2 -13 -6 -2S 71 0 T T 8 4 .4 12 SE 296 57 4 12 SE
B 19 -9 5 -17 60 0 T T 7 1 3 .5 30 E 19 4 10 1 43 E
9 11 1 6 -16 59 0 T 7 2 1 .9 31 SE 312 59 6 43 SE
II 6 -5 2 -21 63 0 0 .0 1 0 .0 7 5 .6 16 SE 274 52 4 22 SE
11 2 -14 -6 -23 71 0 T T 7 1 .9 05 SE 42 8 10 09 Ê
12 6 • I I •2 -24 67 I r  T I 6 2 .4 07 SE 318 se 4 1 10 E
1Î 7 -17 -5 -27 70 0 Î Î 6 1 .6 05 S i 226 42 8 1 06 SE
14 19 7 13 -9 52 0 T T 5 2 .2 00 SE 25 5 18 09 SE
15 24 5 15 •7 59 0 T 0 .1 5 2 .9 08 SE 335 63 S 03 SE
16 IB -4 7 -15 58 0 T 0 .3 5 1 .7 07 SE 48 9 9 2 83 SE
17 25 13 19 -3 46 0 0 .01 9 .8 6 1 .6 09 SE 0 8 te 1 13 SE
IB 21 9 IS -8 50 0 I T 6 5 .6 12 SE 210 39 9 l 12 SE
19 24 12 13 -5 47 0 0.01 0 .5 5 1 .7 10 NE 113 21 9 1 10 NE
2B 43 19 31 8 34 0 0 .0 3 T 5 9 .0 24 SE 0 0 10 39 SE
21 40 28 34 11 31 8 T Î 4 7 .2 26 N 53 10 9 33 V.
22 33 28 27 4 38 0 0 .4 3 6 .2 5 11.1 27 NK 1 0 10 1 26 NN
23 27 4 16 -3 49 0 T T 7 3 .7 13 NE 49 9 7 13 NE
24 27 14 21 -3 44 0 T r 7 2 .3 07 S* 9a 17 10 09 NW
25 46 26 36 12 29 8 0 .1 6 1 .0 6 4 5 10 N 60 II 10 2 16 N
26 39 26 33 9 32 . , 3  B T 0 .0 3 2 .7 10 N 140 25 9 2 14 SW
27 33 20 a 3 35 0 0 .0 0 0 .0 3 2 .; 06 N 103 13 10 2 10 H
28 39 28 39 9 31 0 T T 3 5 .5 16 SE 117 21 te 1 20 SE
29 43 30 35 10 30 0 T T 2 1 .6 07 E e 0 10 09 E
30 35 28 22 3 37 0 0 .0 0 8 .0 2 3 .3 09 SE 572 100 0 13 SE
31 33 10 22 -4 43 e e .« e 0 .0 2 2 .6 08 SE 575 180 1 1 12 SE
Sua 723 222 1537 e 0 .8 6 13.5 160.6 4264 249
Avg 23 ,3 7 .2 5 .2 Fast D ir. Psbl 1 3 .0 Ma; ‘tûh.
Mise - 35 NE 16:73 26 84.3 SE
Notes;
Cclunn 9 read in gs are taken a t 05Pf 
Cotuan 17 Peak Kind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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P re l im in a r y  Local C l i m a t o l o g i c a l  Data (WS Form: F-6)
Latitude
+ 4 6 5 5
L o n g i t u d e
+ 1 1 4 0 6
S t a t i o n :  W S O ,  M I S S O U L A ,  M T  
M o n t h s  F E B  '
Y e a r :  1 9 9 3
G n d  E l e v .  3 1 9 7  f t .  S t d  T i m e :  M S T
Temperature in  F ah ren h eit P r e c i p ( in . l ;  Snow : S in d  : F a s t» s t* M ile : Sunsh ine : Sky Peat Wind
£=sss:s aassssss C » Columns
-1- -2- -3- -4- -5- -6 a - -6 b - -7- -6- -9- -10- -11- -12- -13- -14- -15- -16- -17- -18-
Day Ma: Kin Avg Dep, HOD COD Mater Snow Depth Avg. Speed Dir N in s. ÏPSEL Sft-SS Heather Speed Dir
rïsssssssssssrssssssssxcssssss ■sssrasc
1 36 11 24 -2 41 0 0 .0 0 0 .0 2 2.5 85 s 431 75 6 10 S
2 31 16 24 -2 41 0 0 .0 0 0 .0 2 3.2 08 58 60 10 8 1 12 E
3 28 19 24 -2 41 0 0 .0 0 0 .0 2 5.1 09 SE 138 24 8 1 15 SE
4 29 20 25 -2 48 0 I I 2 5 .0 10 SE 179 31 7 1,8 16 SE
5 25 17 21 -6 44 0 0.00 0 .0 2 3.5 87 SE 153 27 8 2 12 SE
6 26 14 20 -7 45 0 0.00 0 .0 2 3.4 06 E 1 0 10 2 10 E
7 39 21 30 3 35 0 0 00 0 .8 2 2.9 06 SE 325 55 6 1,8 89 SM
8 30 12 21 -7 44 0 T T 1 3.4 06 E 183 31 S 2 03 N
9 36 21 29 1 36 r  • T T 1 9.7 19 SE 1 0 10 1 28 SE
10 34 27 31 3 34 '  0 T T 1 5.4 16 SE 0 0 10 20 SE
11 34 21 28 -1 37 0 0.01 I 0.2) 1 4.4 10 SE 78 13 10 12 SE
12 35 26 31 2 34 0 0.07 < 1.6) 1 1.9 07 SE 58 10 10 1 07 S
13 40 28 34 5 31 0 T 0.2 2 2.6 08 NM 173 28 II 2 12 NN
14 34 12 23 -6 42 0 0.13 1.5 2 12.0 28 E 55 9 10 9 37 SE
15 14 0 7 -22 58 0 0 .0 9 0 .0 2 16.6 18 SE 526 SS 0 23 SE
16 11 -6 3 -27 62 0 0 .0 0 0 .0 2 15.9 22 SE 509 82 0 28 SE
17 8 -16 -4 -34 69 0 0.00 0.0 2 3.8 16 E 487 78 0 16 E
18 12 -4 4 -26 61 0 0.33 6 .4 2 1.8 16 N 8 0 11 16 N
19 26 11 19 -11 46 0 0.05 0.9 7 13.7 20 SE 154 24 10 9 31 SE
28 26 9 18 -13 47 0 8.02 0.6 6 7.8 17 NE 125 28 10 9 25 NE
21 21 11 16 -15 49 0 0.04 0.6 9 9.9 21 SE 237 37 10 2 30 SE
22 32 6 19 -12 46 0 0.02 0.2 9 2.8 08 SE 298 46 9 l 12 SE
23 30 7 19 -12 46 .7 6  0 T I 10 7.3 17 NE 439 63 7 1 22 KE
24 28 8 14 -17 51 0 T 1 9 4 .0 13 NE 638 93 4 17 NH
25 22 -11 6 -26 59 0 0 .8 0 0 .0 8 3.2 18 SE 652 100 1 1 12 SE
26 25 -3 11 -21 54 0 T I 7 5.6 13 SE 534 32 1 15 SE
27 25 -8 9 -23 56 0 1 .0 0 0 .0 7 2.4 83 SE 467 71 8 2 10 NE
28 35 -3 16 -16 49 0 0.00 0.0 7 1.2 07 SE 660 102 0 2 07 SE
Sun 772 258 1298 0 0.67 ( 12.2) 161.5 7566 191
Avg 27.6 9.2 5.8 F a st D ir . Psbl l 6.6 Ma* (nphi
Mi sc  *- - - - - - - - - -> 28 E 17317 44 037 SE
N otes:
Column 9 r ea d in g s  are tak en  a t 0500  
Column 17 Peak Mind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Pre l im in ary  Local C l i m a t o l o g ic a l  Data CWS Form: F—6)
S t a t i o n :  W S O ,  M I S S O U L A ,  M T  
M o n t h :  M A R  
Y e a r :  1 9 9 3
L a t i t u d e  
+ 4 6 5 5
T eap sra U re  in  F ah ren h eit
<*=
- 1-  * 2 *
Day Max
L o n g i  t u d e  
+ 1 1 4 0 6
: P r e c i p U n .h
G n d  E l e v .  3 1 9 7  f t .
Snow ; Wind : F a s te s t -M ile :  
Colaons
S t d  T i m e :  M S T  
Sunshine : Sky Peak Wind
:>
su
- 3 - 4 “5 - - 6 a - - 6 5 - - 7 - - e - - 9 - - 1 0 - - 1 1 - -1 2 - - 1 3 - - 1 4 - -1 5 - -1 4 - -1 7 - - 1 8 -
Min Avg Dep. HDI CDD k a ter Sno« Bepth Avg. Speed Dir Mins. IPS3L SR-SS Weather Speed Dir
s s s s s : —— STBSssssaassssaaasssa- n n n : ’7«S3ESaa»SCSX«SSSSXXSS«« &SXSSSSSS •SXSIÏ
2 21 -11 44 ^  « 0 .0 0 0 .0 6 1 .2 09 S 630 95 0 83 3
2t 33 0 3 2 r  0 T T 5 4 .3 13 N 479 72 6 12 N
11 26 -7 39 0 1 .0 0 0 0 4 3 .6 IS SE 634 98 10 1 12 SE
19 30 - 3 35 0 T 0 .0 4 4 .4 13 NE 464 69 fi 13 W
3< 41 8 24 0 0.01 0 .0 4 6 .0 89 E 303 56 9 13 SE
31 43 IB 22 0 Î 0 .0 3 .1 07 H 560 82 4 2 18 W
22 35 I 30 0 0 00 0 .0 2 2 .4 04 W 599 86 9 2 09 SW
26 43 6 25 0 0 .0 0 0 .0 1 4 .7 17 NW 353 51 9 21 NW
25 37 3 20 . ( ? / • 0 .0 0 0 .0 I 7 .4 14 NW 691 100, 1 17 NW
19 32 -2 33 0 0 .0 0 0 .0 T 6 .9 18 N 670 96 2 24 NW
25 31 -3 34 0 T T T 8 .9 22 SE 535 77 7 30 SE
19 29 -7 37 0 0 .0 0 0 .0 T lB .fi 25 SE 533 76 7 33 SE
13 33 -2 32 0 0 .0 0 0 .0 T 3 .1 07 NW 705 100 2 09 NN
23 36 1 29 0 0 .0 2 0 .0 T 4 .1 12 KN 130 !S 10 14 N
34 42 7 23 0 0 .0 4 0 .0 I 9 .2 31 N 274 38 9 35 W
23 34 -2 31 0 0 .0 0 0 .0 0 1 1 .0 16 K 543 76 7 21 N
27 36 0 29 0 0 .0 5 0 .4 T 5 .5 11 N 500 70 10 15 N
34 45 9 20 0 T 0 .0 0 7 ' I 22 SW 462 64 9 1 32 W
3# 41 5 24 0 0 .0 0 8 .8 > -  7 .8 21 SW 463 64 fi 25 SW
31 36 -1 29 0 0 .1 3 0 .7 / # 1 3 .1 06 NE 11 2 10 1 89 NE
31 43 6 22 0 0 .0 0 0 .0 0,A ,  5 .0 06 NW 473 65 9 t 13 NX
31 53 13 15 0 0 .0 0 0 .0 0 5 .7 12 SE 572 78 9 16 SE
34 48 11 17 0 .0 0 0 .0 0 8 .1 25 NW 240 32 10 35 NW
40 47 9 18 0 .11 0 .0 0 9 .6 2 ' NW 378 51 10 1 31 NW
36 47 9 18 0 0 .0 ? 0 .0 0 6 .9 13 NE 410 55 18 2 23 NW
41 47 9 IS 8 0 .1 1 0 .0 0 6 .0 14 NE 312 42 18 20 NE
42 46 7 19 0 T 0 .0 0 10 .2 15 NE 134 10 10 24 KE
35 44 5 21 6 0 .0 0 0 .0 0 6 .0 13 N 460 61 9 20 NW
33 43 4 22 0 0 .0 2 0 .0 0 6 .9 21 NW 423 56 9 25 N
37 44 4 21 0 0 .0 3 0 .0 0 4 .3 es «W 347 45 12 13 SW
28 44 4 21 0 0 .0 0 8 .0 3 4 .5 39 N 671 se 7 15 S
872 812 0 0 .6 6 1.1 1 8 7 .6 14301 239
28.1 s 6 .1 f a s t D ir . Psbl % 7 .7 Max ispti)
Mise - 31 W 22175 63 035 KW «
p ^ e ra l occurrences 
Hdings are taken at 85Se 
» i"ii ir. M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Pre l iminary  Local Cl im a to lo g ic a l  Data <Wîî Formj F-6)
L a t i t u d e
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6
Tnperaturs in Fahrenheit
S t a t i o n !  WSe,  MISSOULA, MT 
Month:  APR 
Y e a r s  1993" ;
Gnd E l e v .  S I 9 7  f t .  S t d  T i m e :  MST
i«SSSSSX£SHSSSj»»»SSS«S8 Sa;t«Stt»SS«S8 «SS«SSttC«S«CSS
: F r e c ip ( in . l ;  Snae : Hied : F a s te s t -H ile :  Sunshine ; £ky : Peak Kin:
^8SZS88SX3SSiSSSSS: 3SSSSU SSSSSS3S»®s Coluens SSSISSSS
-1* - 2 - - 3 - - 4 - • 5 - -6a* -6 b - - 7 - - e - - 9 - -1 0 - -1 1 - - 1 2 - -1 3 - - 1 4 - - 1 5 -  -1 6 - - 1 7 - -1 3 -
Bay Kai Kin Avg Oep. HDD CDO Vater Sno* Bepth Avg. Spsed Bir Hifts. ÏFS3L SR-S3 Waatlier Spaed Dir
* s» ss: =====
1 61 29 45 5 "20 0 -1 .1 2 8 .8 8 7 .3 28 Nti 565 73 10 26 KN
2 52 34 43 3 22 8 8 .4 8 T 8 5 .2 10 NW 404 S2 9 16 NW
3 59 34 47 6 18 8 8 .0 5 0 .0 0 6 .1 14 KW 421 54 10 21 3
4 S3 37 45 4 20 2 0 .4 5 0 .8 8 5 .4 14 11 326 4C 10 22 hh
5 49 30 40 -1 25 g T 0 .0 0 8 .2 16 W 474 56 . s 30 m
& S3 23 41 - I 24 8 .8 3 0 .8 8 4 .6 13 14 684 07 6 16 KW
7 54 32 43 I 22 0 8 .( 0 ( 1 .2 ) 0 4 ,2 89 N 619 78 8  1 12 KN
8 67 30 49 7 16 0 8 .8 5 0 .8 8 6 .6 29 W 676 05 i 38 *
9 S3 37 45 4 20 8 8 .1 2 T 0 7 .1 29 K 396 50 9 4 39 K
18 SI 30 41 -2 24 0 8 .0 4 T 8 5 .5 17 SW 543 68 9 4 23 KU
It 49 35 42 -1 21 9 Î 8 .0 0 Ê.0 17 K 502 63 IE 2= N
12 SB 33 42 -1 23 0 T 8 0 0 9 .4 IE n 575 71 ? 22 hW
13 56 25 41 -3 24 9 0 .8 0 0 .8 0 5 .3 12 KE 653 SÎ 5 16 sE
I t 56 32 44 0 2! 0 T 8 .0 8 6 .3 16 KW 560 7: 7 22 NN
15 43 36 43 - I 22 0 0 .01 0 .0 0 6 .1 11 33 369 45 U |7 S
lb 57 37 47 3 IS 0 0 .0 3 0 .0 3 5 .0 25 ■' 5?ê T 9 12 SE
17 57 43 49 4 16 0 T 0 .0 0 5 .3 IS W 336 4 1 14 24 .1
18 SB 40 45 0 20 6 8 .1 3 8 .0 8 10.9 24 u 195 24 12 36 W
19 52 34 43 -2 22 .A  8 8 .8 1 0 .0 0 8 .0 17 NW 327 39 9 25 K4
20 61 25 43 •2 22 8 8 .0 0 8 .0 0 6 .3 17 £ ' 767 92 3 26 S-:
21 63 34 49 3 16 8 0 .0 0 0 .8 i 7 .7 28 K* 718 89 7 25 X4
22 57 33 46 e 19 8 7 8 .0 0 E .l 28 KW 518 62 8 33 NW
23 55 34 45 -1 20 0 T 0 .0 0 3 .8 22 Nil 523 62 E 23 (iW
24 5; 28 43 -4 22 0 8 .01 8 .0 3 4 .3 13 W 627 74 7 23 U
25 60 36 48 1 17 0 T 0 .0 0 3 .4 23 NW 433 51 9 IS m
2& 56 43 43 1 17 8 8 .0 1 9 .0 a 18 .5 26 NW 617 73 6 32 KW
27 56 35 46 -1 19 8 0 .0 0 8 .0 0 7 .3 22 W £60 66 8 28 k
28 59 30 43 -2 28 e I 2 .8 0 5 .4 17 m 545 64 9 23 k
29 56 43 50 15 8 0 .1 3 0 .0 0 4 .9 17 KE 494 53 10 24 ii£
n 57 4Î 49 1 16 0 0 .2 5 0 .9 0 7 .6 23 (14 416 45 9 33 KW
Sus 1664 1016 603 0 1 .0 3 i 1 .2 ; 195,5 15437 250
Avg 5 5 .5 3 3 .9 6 .7 Fast D ir . P ssl Ï 8 .3 itpr.;
Mise - ' 29s K 2449.3 63 039 k
Kates;
I Last c f  sev e r a l cccu rren ces  
Coluan 9 read in g s  are taker, a t (5S0  
Coiuari 17 Peak hind in  M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Pre l im inary Local C l im ato lo g ica l  Data (WS Form: F-6)
S t a t i o n :  WSO, MISSOULA, MT 
Month:  MAY 
Y e a r :  1 9 9 3
Latitude
+ 4 6 5 5
L o n g i t u d e  
+ 1 1 4 0 6
Temperature in  Fahrenheit : P r e c ip d n .)
 ̂XS&SSSSS'tBIKS!
Gnd E l e v .  3 1 9 7  F t .
SftOM : Hind : 
Columns
fa s t e s t 'H i  l e :
S t d  T i m e :  MST
SXSSSSSCXSSSSSSXXCSlXXSCSSSSSSSXSXt
Sunshine : Sky : Peak Hsnd
S S S » H E S IZ 1 >
- 2 - - 3 - 5 -6 a - -6 b - - 7 - - 8 - - 9 - -1 0 - -1 1 - -1 2 - -1 3 - -1 4 - -1 5 - -1 6 - -1 7 - -1 8 -
Day Ha: Hin Avg Dep. HDD CDD Hater Snow Depth Avg, Speed • Dir H ins. XPSBl Sft-SS Neather Speed Dir
s$« sessx xscsssi sx s sx s MEÏSSÏ z x s sz s z sx s s s - - - - - DSSSxarsssssssauK nxxssssss
1 64 40 52 4 13 0 0 .0 3 0 .0 0 5 .6 18 Ml 563 65 9 29 N
2 60 39 50 2 15 0 0 .1 3 0 .0 0 12 .7 26 NN 737 85 9 39 NW
3 65 31 48 -1 17 0 0 .0 6 0 .0 0 9 .0 38 S 477 55 9 43 S
4 49 40 45 -4 28 W o 0 .8 2 0 .0 0 6 .6 16 NN 116 13 10 1 16 NW
66 44 55 6 II 0 T 0 0 0 4 .8 09 SN 542 62 8 10 N
6 59 46 53 4 12 0 0 .0 6 0 .0 0 6 .9 24 NN 282 23 10 26 NN
7 52 41 47 -3 18 0 0 .0 0 0 .0 0 13.1 30 N 621 70 S 23 N
56 39 48 -2 17 0 0 .0 4 I 0 9 .7 32 NN 547 62 9 4 41 NN
9 67 36 52 2 13 1 0 .0 0 0 .0 0 4 .4 13 SE 831 94 2 18 SE
IS 62 35 59 9 6 0 8 .8 8 0 .0 0 5 .0 15 SE 889 100 0 17 SE
11 90 53 72 22 0 7 0  00 8 .0 0 9 .7 19 SE 890 100 0 24 SE
12 91 45 68 17 0 3 0 .0 0 0 .0 0 7 .7 22 £ 895 100 0 28 E
13 89 4'’ :•] 2 4 0 .0 0 8 .0 0 7 .2 14 E 844 94 4 20 h
14 87 51 69 18 0 4 T 8 .0 0 5 .3 13 SE 819 91 0 3 20 SE
15 81 48 65 14 0 0 0 .0 5 0 .0 0 5 .8 30 NW 719 88 7 3 36 NW
U 80 45 63 11 2 0 T 0 .0 0 6 .1 17 N 707 78 10 24 N
17 80 46 63 11 2 0 0 .0 0 0 .0 0 6 .0 24 NE 907 100 3 3 33 NE
84 44 64 12 1 .eft 0 .0 0 0 0 0 6 .4 15 N 908 100 2 20 N
19 85 49 67 14 0 2 0 .0 0 0 .0 0 6 .3 14 N 858 94 7 17 N
20 76 51 64 It 1 0 0 .0 2 0 .8 0 5 .8 12 S 548 60 7 17 S
21 69 50 60 7 5 0 0 .0 6 0 .0 0 10 .3 21 NN 775 85 8 3 29 Nk
22 61 44 53 0 12 0 8 .81 8 .0 0 9 .3 26 NW 618 67 8 37 Ni
23 64 38 51 -3 14 0 0 .0 0 8 .0 0 7 .9 23 ME 854 93 5 29 NE
24 75 36 Sb 2 9 0 0 .0 0 8 .0 0 7 .7 15 SE 923 100 0 20 SE
25 as 39 62 8 3 0 8 .0 2 0 .8 0 7 .4 16 NE 877 95 8 24 N
2* 71 51 61 7 4 0 0 .33 0 .0 0 10.1 22 N 783 84 5 1 29 N
27 80 48 64 9 t 0 8 .1 6 0 .0 0 11.4 27 SN 730 79 7 3 39 S i
28 79 47 63 8 2 0 0 .1 5 0 .0 0 8 .7 29 NN 668 72 9 3 35 NW
29 69 48 59 4 6 0 0 .0 6 0 .0 0 5 .8 29 W 620 67 7 30 W
30 75 42 59 4 6 0 0 .0 0 0 .0 0 4 .2 07 NW 815 87 9 10 m
31 86 52 69 13 0 4 0 .0 4 T 0 10.1 29 NW 632 68 18 3 .5 39 i
Sum 2276 1367 209 24 1.99 239 .0 21915 198
Avg 73.4 44.1 7 .7 Fast D ir. Psbl X 6 ,4 Max iapM
38 £ 28005 78 043 S
x s s x s s s s s z s sx ssx ss s s s s s s z K sssszss E sszrzs
! Notes;
! Column 9 read in g s  are taken at 0502
I  Column 17 Peak Nino in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
150
prel iminary Local Cli matologi cal Data <WS Form: F-6)
S t a t i o n :  WSO, MISSOULA, MT 
Month:  JUN 
' rear :  1 9 9 3
Latitude
+ 4 6 5 5
L o n g i t u d e  
+ 1 1 4 0 6 Gnd E l e v .  3 1 9 7  f t , S t d  T i m e :  MST
u s s s s s :s£ scs
Temperature in  Fahrenheit ; P r e c ip i t n . l ; SnoN : Wind : F a s te s t 'H il e : Sunshine : Sky : Peak Hind
< * » ÏÏSSSSÏ ssv ss )
" t* - 2 - - 3 - - 4 - -5 - -6 a - -611- -7 - -8 - -9 - -1 0 - -1 1 - -1 2 - - 1 3 - -1 4 - -1 5 - -16 - -1 7 - -18-
Day Hai Mim Avg 0ep. HDD cod Hater SnoN Depth Avg. Soeed Oir N ins. IPSSL SR-SS Heather Sseed Oir
s s s s
1 67 49 58 2 7 - >* '  0 0 .2 0 8 .0 8 7 .8 IS NH 520 55 9 20 NN
2 70 45 58 2 7 0 I 0 .0 0 8 .7 26 SE 738 79 8 30 SE
3 6? 40 55 -2 10 0 0 .0 0 0 .0 0 11.1 18 SE 816 87 9 28 SE
4 72 43 58 I 7 0 0 .0 0 0 .0 0 8 .5 26 S 733 78 9 32 S
5 71 55 63 6 2 0 0 .00 0 .0 0 13.8 22 SE 697 74 10 29 SE
6 66 53 60 3 5 0 0.01 0 .0 0 10.0 17 SE SIS 55 10 26 SE
7 56 50 53 -4 12 0 0.70 0 .0 0 9 .1 20 NH 106 11 10 1 25 NW
B 61 43 52 -6 13 0 T 0 .0 0 7 .8 15 NW 369 39 10 22 KK
9 71 38 55 -3 10 0 T 0 .8 0 4 .8 15 NH 706 75 9 20 NH
It 67 49 58 0 7 0 0.07 0 .0 0 5 .3 09 SE 513 < 54 9 14 S
U 60 44 52 -7 13 0 0 .03 0 .0 0 0 .9 18 NK 478 49 10 26 NH
12 56 42 49 -18 16 0 T 0 .0 0 10.5 24 SK 550 53 10 33 W
13 71 42 57 -2 8 0 0 .0 0 0 .8 0 5 .8 88 E 868 91 1 13 SE
14 04 42 63 3 2 0 T 0 .0 0 5 .7 14 NE 794 63 B 20 H
15 69 S3 61 1 4 0.11 0 .0 0 8 .6 22 K 661 70 8 3 35 NE
16 66 49 58 -2 7 t 0 .0 5 0 .8 0 1 2 .3 22 N 493 52 10 29 N
17 75 38 5? -3 8 0 0 .0 0 8 .8 0 6 .4 12 N 952 100 2 17 N
10 84 44 64 3 1 0 0 .0 0 0 .0 0 4 .3 08 S 953 100 1 09 S
19 91 43 70 9 0 5 0 .0 0 0 .0 0 5 .0 17 NW 924 97 3 22 NH
20 93 53 73 12 6 0 Î 8 .0 0 6 .6 33 S 746 78 î  3 51 S
21 79 54 67 5 0 2 0 .87 0 .8 0 8 .1 31 N 470 49 9 3 43 W
22 58 43 51 -11 14 0 0 .01 0 .0 0 9 .5 33 KH 470 49 9 44 NH
23 55 40 48 -14 17 0 0 .0 2 0 .0 0 13.8 25 W 434 46 9 36 SW
24 64 46 55 -a 10 0 T 0 .8 0 9 .7 16 NH 324 34 9 21 NH
25 81 42 62 -1 3 0 0 .0 0 0 .0 0 4 .5 07 NE 921 97 6 13 S
26 91 45 68 5 0 3 0 .0 8 0 .0 0 7 .6 30 NH 778 82 5 3 44 NW
27 80 50 65 2 0 0 0 .0 0 0 .0 0 9 .9 19 NK 871 92 9 23 NH
20 69 44 57 -6 0 0 0 .0 5 0 .0 0 13.3 22 NH 501 53 9 3 28 H
29 67 43 55 -9 10 - r ' 0 T 0 .0 8 18.2 25 NH 665 70 7 32 H
30 71 36 53 -11 12 e 0 .0 0 0 .0 0 3 .8 09 NH 774 81 ? 14 NW
Sua 2133 1363 213 18 1.45 0 .0 250 .6 19332 226
Avg 71.1 45.4 8 .4 Fast 0 :r . Psbl ii 7 .6 M a i  t a p , h )
d isc  - 36 NH 28463 49 051 S
Notes:
Coluon 9 read in gs are taken a t 050* 
Coluan 17 Peak Kind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Prel  i nun^r y Local C. 1 i tnatoi cjgi ca l  Dat a (US Fcrni: F -o'
Latitudï 
+ 4 6 5 5
Lostçi cude 
+ 1 1 4 0 6
leaperiture in Fahrenheit
G:av.ion: W S u , Mi 3 SüU -A, Ml
Months JUt.
Vi-;-ar: 1 9 9 3
Gnd Elrv. 3 1 9 7  -ft. Slid I i ,i e: MST








































1 72 45 59 -6 6 B B.88 0.0 8 5.6 ' 21 NW 839 S£ 6 19 NW
2 59 47 53 -12 12 0 B.12 0.0 0 4.5 12 S 215 23 10 18 S
Ï 64 4? 57 -8 8 B 9.44 0.0 0 ’ .4 I : NX 193 20 10 15 NW
4 66 58 58 -7 7 B T 0.8 0 7.1 20 W 620 66 10 I 26 X
5 73 43 59 -6 6 a B.61 0.3 0 7.7 |7 w 540 57 8 26 w
b 79 47 59 -6 6 / J  » 9.96 0.0 0 7.1 14 NE 573 61 G IS NE
7 67 42 55 -10 11 8 8.97 0.0 3 5.6 2t Kd 564 62 9 3 24 NW
e <  72 51 62 -4 3 8 0.94 0.0 B 6.9 22 SE 731 74 6 3 22 SE
9 69 46 53 -8 7 B 8.28 1 2 9.3 20 W 567 62 5 3 31 NN
le 66 45 56 -11 9 0 0.91 0.0 9 6.6 26 NN 746 80 e 26 KW
i t 79 4! 60 -7 5 B 0.95 0.0 0 5.7 22 NX 768 52 4 3 22 NN
12 66 43 55 -12 13 0 : 8.0 2 11.2 24 NE 576 62 7 33 N
13 73 39 56 -11 9 . i S i 9.06 0.0 0 8.1 15 SE 725 73 4 1 22 EE
14 66 47 57 -18 8 0 0.01 9.9 0 5 .1 23 N 825 89 6 29 À
15 69 4; 55 -12 12 0 8.31 8.0 0 6 . : :4 NW 740 79 6 20 NW
16 65 46 56 -11 9 0 2.24 0.9 e 6.3 14 SW 609 66 8 21 SW
17 69 47 53 -9 7 B 8.4 / 0.0 8 5.7 16 KW 539 58 S 3 24 N
18 79 4? 5? -£ 6 Ë 0.2: 9.0 0 5 .: 13 W 742 60 7 13 IP
19 77 43 68 -7 5 e 8.89 9.0 0 S* * 32 s 903 87 e 32 S
20 79 58 68 -7 ; 0 8.28 8.8 0 10.1 25 NW 635 69 e 24 NW
21 78 45 68 -7 5 9 8.09 0.0 0 9.1 23 KW 792 36 8 25 NX
22 69 4: 5t -12 9 8 8.35 9.0 8 4.9 12 K 63! 65 19 14 N
23 71 53 62 -6 3 6 9.9: 8.0 0 6 .: 1Î NW Si"» c2 10 23 NN
24 72 51 62 -6 3 8 T 0.9 0 7.7 1 = NW 665 7: b 25 NN
25 72 51 62 -6 3 3 9.89 8.8 0 8.S 22 N 723 77 7 31 N
26 69 53 6! 4 9 8.03 3.3 0 5.6 15 fh 356 35 10 IB NW
27 s; 51 66 -2 e 1 0.09 0.2 0 i.2 86 NW 884 89 4 1 15 S
23 93 47 78 2 e 5 8.02 2.9 8 5.7 15 E 69- 59 ( 20 £
29 88 55 74 6 e 9 1 0.2 0 14.0 2 i NW 345 94 ; 33 Kd
33 75 5! 63 -5 :■ 9 0. ?,i 8.3 0 12.* 2? NW 771 66 25 MW
31 38 n 6! 4 0 (.03 0.0 S i .4 25 NW 58= 99 L 26 MU
Sue 2217 1461 18: 15 ; .a ; - 22L E 2(456 212
A.-g 71.5 47.2 7.4 - i S t t i r . fab : % 6 .8 nà: ieph>
K is : - . . . . . . . 32 S 26718 7: 0:3 iw e
Notes:
I Last of several occurrences 
Coluan 1 readings are taken at (528 
Coluan 17 Peal a:ad in K.P.M.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Pre l iminary Local C l im a to lo g ic a l  Data (WS Form: F-6)
S t a t i o o f < % ( p ,  MISSOULA, MT 
Mon th  i f  AUG^
Year:
a t  i t u d e  L o n g i t u d e
4 ^ 5 5  + 1 1 4 0 6  Gnd E l e v .  3 1 9 7  f t .  S t d  T i m e ;  MST
Temperature In Fahrenheit : P r e c i p t in . ) ;  Snou : Mind : F a s te s t-M ile :  Sunshine : Sky ; Peak Wind
- 2 -  - 3 -  - t -  - 5 -  -6a*  “ 6b* - 7 -  - 8 -  -9 *  *18* - 1 1 -  -1 1 -  -13*  -It* *15* -16*  *17* -IS*
Ma: Kin Avg Dep. HD! CDD Water Snou Depth Avg. Speed D ir Mins. XPSBL SR-SS Weather Speed Dir
I  84 43 64 *4 1 B 8 .1 8  1 .8  8 7 .1  19 N 721 81 8 24 N
I 86  49 68 e  8 3 8 .8 0  8 .8  B 8 .4  28 NE 877 9S 2 23 ME
5 84 5? 71 3 0 T  4 8 .8 0  8 .8  8 1 3 .0  24 SE 873 99 8 26 SE
I 87 54 71 3 B 6 8 .8 9  8 .8  0  1 4 .8  32 NW 645 73 5  3 40 NW
i 01 53 67 *l 0 2 8 .0 4  0 .0  0 7 .5  22 EE 645 73 7 3 29 SE
05 46 66 -2  8 1 0 .0 0  0 .8  8  4 .4  17 W 813 92 3 3 25 H
87 47 67 *1 8 2 0 .0 0  0 .8  0 7 .5  21 S 774 83 6 28 S£
; 85 51 68 I 8  3 0 .0 0  0 .8  8 9 .2  17 S 719 82 6 23 £
94 58 72 5 8 7 8 .0 0  8 .0  8 3 .6  23 SW 783 90  4 33 SN
. .  91 46 69 2 , i U  4 8 .8 0  8 .8  8  7 .8  21 NU 813 94  3 28 NW
83 59 71 4 0 6 0 .0 0  8 .8  8 3 .1  17 NW 802 93 4 25 NN
g i  49 67 0 B 2 Î  0 .0  0 10.9  44 S 809 9« 2 3 52 £
82 52 67 0 . 8 2 0 .0 0  8 .8  0 6 .3  II «« 770 89 5 17 W
04 47 66 *1 8 1 0 . 8 /  0 .0  8  6 .6  27 S 545 64 7 43 S
75 56 66 - I  0 I 0 .3 8  0 .0  0 9 .4  27 H 494 53 10 V  S
72 53 63 *4 ' 2  0 0 .1 1  0 .0  0 7 .9  21 S 384 4 5 9 3  29 NW
65 50 58 -8  7 0 0 .0 5  8 .8  8 4 .4  09 NW 427 53 10 14 NW
78 48 63 *3 2 0 0 .8 8  8 .8  0  5 .8  14 NE 632 75 5 21 N
90 58 70 5 0 5 0 .0 2  0 .0  0 1 0 .9  35 S 710 84 2 3 61 SE
83 55 69 4 0  4 0 .1 6  8 .0  0  8 .3  37 S 643 77 13 3 53 SE
46 55 61 -4  4 0 0 .8 4  8 .0  0 6 .9  16 S 293 35 10 1 20 S
79 54 67 2 0  2 8 .0 0  0 .0  8 5 .1  14 NW 697 84 5 15 NW
74 46 61 -4  4 8 8 .0 0  8 .0  8 8 .3  22 NW 769 93  6 31 NN
. 47 43 55 *9 10 . ? )  0 8 .0 3  0 .1  0 9 .8  IB MW 570 69 6 28 NW
49 32 51 -13  14 0 0 .0 0  0 .0  B 5 .1  15 N 737 96 I  24 N
71 41 56  -3  9 8 0 .8 0  0 .8  0 4 .7  II SW 708 86 4 17 SW
74 35 54 -? 9 0 8 .0 0  8 .9  0 6 .4  25 NW 696 85 8 37 KW
SB 47 53 -13  12 0 0 .2 8  0 .0  0  6 .9  I? NW 78 ? 13 25 NH
65 42 54 -S 11 8 0 .0 3  0 .0  0 9 .6  16 SE 574 71 6 22 SE
!, 72 54 53 - ï  12 0 0 .0 0  0 .0  0 4 .2  07 N 697 Es 2 1 14 M
77 34 57 -5 3 6 8 .0 0  0 .0  0 5 .5  19 NW 616 77 8 26 NW
a 2436 1479 105 57 1 .3 2  0 .0  240 .5  28348 167
==ii=====rz=xi====rz;=====r===r================ 5==»=®===^***=*-=^*^““
j  79 4 47 7 7 .8  F a it  D ir . Psbl ï  5 .4  Max iephi
M i s e  > 44 S 26363 77 061 SE
es:
:unn 9 read in gs a re  taken at 0508  
!uân 17 Peak Hind in  M.P.H.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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1
P r e l i m i n a r y  L o c a l  C l i m a t o l o g i c a l  D a t a  (WS Form: F-6>
S t a t i o n :  WSO, MISSOULA, MT 
Mon th:  SEP 
Y e a r :  1 9 9 3
Gnd E l e v .  3 1 9 7  f t .  S t d  T i m e :  MST
SS33S «stress sssssssssss«cs
: P r e c ip t i f l .h  Sfton : Nind : F a s te s t-M ile :  Sunsh ine : Sky
L a t i  t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6
Teeperature in  F ahrenheit : Peak Wind
- 1 - - 2 - - 3 - - 4 - 5 -6 a - -6 b - • 7 - - 8 - -9 - -1 0 - -1 1 - - 1 2 - -1 3 - -1 4 - - 1 5 -  -1 6 - -1 7 - -IB-
Oay Ma: Hin Ayg Oep. H8D COD Water Snou Oepth Avg. Speed Dir Mi n s . IPS0L SR-SS Heather Speed Dir
: : : : ====—:SSSSSS2SCZS3SSSSSSZSSSSSS.ss= a*ss»ss*s= s:: s = 3 s z E t » « ic s * s s a s s x n n > » < in B > n s s s s n s x » s s x s s s s s ; :S3tSZ£ZS
1 73 47 60 -1 5 8 8 .1 2 0 .0 0 5 .8 29 WE 519 65 8 33 ME
2 75 42 59 -2 6 8 8 ,8 8 8  8 8 4 .3 89 N 565 71 4 1 14 N
3 84 42 63 2 2 0 0 .8 0 8 .8 0 4 .8 16 W 794 100 8 21 W
4 83 44 64 4 I 1 8 .8 0 0 .8 0 5 .7 4 4 ME 739 93 2 33 NE
5 78 52 65 5 0 8 8 .8 0 8 0 0 10 .8 28 SE 729 92 3 25 SE
b 77 45 61 2 4 8 8 .8 0 8 .8 0 B .l 18 N 779 99 0 26 N
7 82 41 62 3 .7 7  3 8 8 .8 0 8 .8 0 5 .8 15 NH 739 95 3 20 NW
8 87 46 67 8 0 2 8 .8 0 8 .8 0 5 .0 16 NH 768 99 1 24 NW
9 83 51 67 9 0 2 8 .8 0 8 .8 0 18 .4 28 SE 775 100 1 31 SE
10 88 42 65 7 0 0 8 .8 8 8 .8 0 4 ,7 14 NW 746 97 4 23 KW
11 81 44 63 6 2 0 8 .0 0 8 .0 0 11 .7 30 W 529 69 6 41 N
12 54 38 46 -11 19 0 8 .1 3 0 .0 0 9 .5 17 H 255 33 10 24 W
13 62 29 46 -11 19 8 8 .8 8 0 .0 0 4 .8 08 SH 742 97 2 2 16 NW
14 61 33 47 -9 18 8 0 .0 3 0 .0 0 4 .8 16 5H 409 54 10 22 W
15 59 44 52 -4 13 0 8 .8 5 0 .8 0 6 .0 17 N 317 42 9 24 N
16 62 37 50 -5 15 8 8 .0 0 0 .8 0 9 .6 17 SE 691 92 5 26 SE
17 67 3! 49 -6 16 0 0 .8 8 0 .0 0 7 .0 18 N 703 94 1 26 N
18 70 34 52 -3 13 8 8 .0 0 8 .8 0 3 .6 12 NW 614 82 4 20 NW
19 71 33 52 -3 13 0 T 0 .0 0 4 .1 23 NW 579 76 6 31 NW
28 59 33 46 -a 19 0 8 .0 2 0 .8 0 6 .2 21 W 464 63 6 3 31 W
21 55 29 42 -12 23 8 .8 8 8 .0 0 4 .8 13 NH 307 53 9 17 MW
22 64 25 45 -a 20 8 8 .0 0 0 .0 0 5 .9 16 NE 732 100 8 23 NE
21 69 27 48 - s 17 0 0 .0 0 0 .0 0 4 .4 17 N 727 108 0 24 NE
24 70 30 50 -2 15 8 8 .0 0 0 .0 0 4 .0 18 N 656 91 4 12 3
25 72 42 57 5 8 0 8 .8 8 0 .8 0 8 .3 19 NW 640 89 2 29 NW
26 74 32 53 1 12 8 0 .8 0 0 .0 0 3 .8 86 SN 719 100 1 10 St
27 88 33 57 6 8 0 0 .0 8 0 .0 0 2 .9 05 N 673 94 6 12 w
28 7? 38 59 8 6 8 8 .8 8 0 .0 0 4 .8 16 N 709 99 5 21 N
29 80 36 53 8 7 0 0 .8 0 0 .0 0 4 .6 17 S 709 100 0 25 S
30 78 49 64 14 1 0 8 .0 0 0 .0 0 12.4 25 m 643 91 5 35 NW
Sue 2177 1149 285 4 8 .5 5 8 .0 18B.6 19053 117
Ayg 7 2 .6 3 8 .3 6 .3 Fast D ir. Psbl % 3 .9 Max (ephi
s x z z n z :
Mise - -------- > 30 N 22617 84 041 W
N otes;
Coluan 9 read in g s  are taken at 0508 
Coluen 17 Peak Wind in M.P.H.
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station: WSO, MISSOULA, MT 
Month: OCT 
Year: 1993
Gnd Elev. 3197 ft. Std Time: MST
8S8Sm ««SS8S9S8S£SS8
T eip era tu re  in  F a h ren h eit : P r e c ip f in . l ; SnoM : Wind t F a s te s t - R i le : Sunshine : Sky : Peak Hind
< Ï S * S c x x s s : $ S 8 S S « 8 8 iSSSV: s * » n s : s s * E s x s s s s s s s : : s s s  ColUMS C n S S E E S :S 9 S S S S S C E S E O S : s r s k s s : B T U S S k k S X SSSSSe :s s s s s )
- I - - 2 - - 3 - - 4 - *5* *4a-■ *6b* - 7 - S - 9 - - 1 3 - -1 1 - - 1 2 - -1 3 - - u * -1 5 - -1 6 - - 1 7 - - t s -
Day H u Nin Avg Dep. NOD CCD V ite r SncM Depth Avg. Spesd Dir Mins. IPSBL s s - s s Weather sp eed Dir
E S » « : s M £ s s s a s 9 a « s s n s f t s s s « « « c 3 S « s s s s s « s s s s a s « s « a s s s ; k c s s 9 i s k s k s s s s s a
1 77 39 58 8 7 9 8 88 8 .8 0 8 .3 22 NW 674 94 4 39 NW
2 76 35 56 7 9 1 8 .0 8 8 .0 0 4 .1 13 NW 692 99 1 17 NW
3 79 35 57 8 8 8 8 .0 0 0 .8 8 2 .5 11 NW 655 93 8 15 NW
4 eg 38 59 13 6 8 8 .8 9 0 .0 0 2 .5 89 N 673 93 0 12 N
5 79 33 59 11 6 c .e f f  ® 8 .8 0 8 .0 8 2 .7 83 m 633 92 8 10 KW
6 72 43 59 I t 6 8 1 .1 2 8 .1 0 7 .2 28 SW 272 40 9 3 35 SM
7 54 39 47 -1 13 9 8 .9 9 8 .8 0 18.1 21 NW 8 8 18 1 26 HU
e 59 33 44 -3 21 g 0 .8 9 8 .0 8 1 3 .4 28 SE 477 78 9 25 f t
9 56 29 43 -4 22 8 8 .8 8 8 .8 8 5 .5 15
< 2
676 128 0 22 SE
18 61 26 44 -3 21 8 1 .8 8 0 .8 0 2 .4 07 478 71 5 2 89 MW
11 67 37 52 6 13 8 I 8 .0 e 3 .8 12 N 625 93 4 15 N
12 63 43 52 6 13 8 8.80 8 .8 0 3 .1 09 NW 212 32 8 13 NW
13 63 42 51 6 14 8 8 .1 7 8 .8 0 3 .1 88 K 253 39 18 20 NW
14 56 43 51 6 14 I 0 .1 5 0 .8 0 3 .6 14 N 134 28 10 1 24 H
15 55 43 49 4 16 8 8 .1 1 0 .8 8 3 .9 13 NW 135 21 18 1 16 KW
16 51 39 46 2 19 8 0.01 0.0 8 4 .2 13 KW 123 19 9 14 NW
17 52 35 44 g 21 8 8 .0 9 0 .8 8 4 .3 14 N 93 14 18 22 N
13 54 41 43 5 17 8 0 .0 9 8 .0 8 4 .3 14 W 64 10 10 21 H
19 56 32 44 1 21 - t f  « 8 .0 1 8 .8 8 7 .9 21 N 268 43 7 29 h
23 55 24 41 - 3 25 8 0 .0 8 0.0 0 2.6 89 KW 6*8 1 ÎÎ 3 13 NW
21 57 26 42 ■I 23 8 8 .8 8 0.8 0 2 .8 86 NW 4 :3 76 7 09 W
22 61 23 45 3 23 8 8 .0 0 0 .3 0 2 .1 04 SW 529 63 4 13 SW
21 45 32 49 7 16 8 8 .0 8 0.0 8 3 .2 86 W 5:9 69 7 12 U
24 59 33 46 5 19 8 8 .8 8 0.0 8 1 2 .2 28 NW 534 65 2 41 NW
25 S3 26 41 e 24 8 8 .0 9 0 .9 0 3 .4 18 KW 623 123 8 13 NW
26 52 23 38 - 2 27 .i*D 0 8 .0 3 0 .8 0 2 .9 05 HE 528 84 6 07 NE
27 53 26 43 8 25 8 8 .8 2 8 .8 8 3 .8 28 U 127 21 18 31 U
23 45 3 ) 33 -2 27 8 8 .31 8 .0 8 1 0 .9 20 St 1 0 10 I 26 Sc
29 42 21 32 -7 33 8 8 .0 9 8 .8 8 6 .8 13 SE 612 133 0 21 SE
33 4s 23 33 -4 32 0 0 .0 9 8 .9 0 2 .5 86 M 569 93 6 I 18 N
.31 43 22 31 •7 34 9 8.11 0 .3 0 4 .6 14 N 2S « 18 I 26 N
Sua 1338 1127 577 0 2 .8 0 8 .0 152.7 12396 191
Avg 5 9 .8 33 .1 4 .9 f a s t D ir . PskI i 6 .2 Ka: (•phi
Hi sc  - --------) 2S i NW 20253 61 O il KW
H stSî!
Î l a s t  o f s e v e r a l o c c iir r tn te s  
Cc'usn f  reidings are taken a t 05M  
Coluan 17 Peat Wind ir. M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 5 5
R r  e l  i  m i  n a r y  L o c a l  C l  i  m a t o l  o g i  c a l  D a t a  ( WS  l - o r m :  f— 6  )
î î t a  t  i  o n  ! W S O  ,  M [ S S O U L A  ,  M T  
M o n t h :  N O V
Year : 1993
L a t i t u d e  
+ 4 6 5 S
L o n g i  t u d e  
i l  1 4 1 3 6 G n d  E l e v .  3 1 9 7  f t . S t d  T i m e :  M S T
'SSSSSSSZSSXSSSSSSZS 6XXXXXXBXXXXXXBXXXXXXX
T eeperatu re in  F ah renheit : P re c ip i in .  1 : SnoN ; Wind : F a s te s t -M ile: Sunshine : Sky : Peak Hind
<=== - - - - - 3 - - - - - - - XX XX XXX.XXXXXIXXX■XXXXXXiSS=SSSSSSXS»Xs«SCS«8rS )
- 1 - -2 - -3 - -4 - -5 - -6 a- -6 b - -7 - -8 - -9 - -1 0 - - l i ­ -1 2 - -1 3 - -1 4 - -15 - -16- - t 7 - -18-
Day Ita: Hin A»g 6ep. H3D C3S Mater Snou Depth Avg. sp eed B ir f lin s . IPS6L Sft-SS Heather Speed Dir
I 47 29 33 0 27 B 0.00 0 .0 0 7 .9 15 N 232 39 6 1 22 SE
2 49 30 40 2 25 0 0 .00 0 .0 8 4.7 15 ME 49 8 10 17 NE
3 55 36 46 9 19 a 0.01 0 .8 0 12.1 37 M 150 25 9 47 N
4 39 23 34 -3 31 0 8.04 0 .5 0 7.3 21 E 0 8 10 25 SE
5 38 22 30 -6 35 0 T T I 6.1 12 se 479 31 1 17 £
6 34 21 23 -3 37 0 T T 0 3.4 08 NM 146 25 9 2 18 W
T 38 33 34 -2 31 0 0.08 0 .8 0 2.5 06 N 0 0 10 1 07 N
B 43 24 34 -1 31 0 0 .08 8 .8 0 3 .2 07 SE 48 7 9 10 S
1 36 16 26 -9 39 0 0.00 0 .8 0 3.2 06 NH 340 59 8 2 08 W
te 49 25 37 3 28 0 0.00 0 .3 0 2.6 07 N 503 87 2 10 ti
11 41 13 33 -4 35 0 0.08 0 .8 8 2.8 06 II 214 37 6 2 07 E
12 42 16 29 -5 36 0 0 .88 8 .8 0 3 .5 08 NH 425 74 2 2 10 NW
13 43 28 34 1 51 0 T I 0 6.7 17 N 36 6 10 23 N
14 39 20 30 -3 35 0 8.00 0 .0 0 3.6 18 NN 396 70 3 12 NK
15 49 27 38 6 27 0 A x 0 .8 0 6.4 31 H 153 27 9 3 8 ^ K
16 48 23 38 6 27 T * 8 .0 0 6.7 15 NN 284 36 10 16 NW
17 36 31 34 2 31 8 0.11 1.8 I 3 .5 07 N 8 0 18 2 12 NH
13 34 24 29 -2 36 0 0 .06 1.1 T 9.2 24 W 46 8 B 1 31 NK
14 43 19 30 -1 35 0 0.08 0 .3 r 3.1 05 W 82 15 10 12 W
23 43 14 27 -4 38 0 0 .08 0 .8 T 5 .0 11 NW 184 33 9 2 17 NH
21 44 22 33 3 32 c T T 0 6 .3 21 E 8 8 10 25 SE
22 33 8 17 -13 4 8 0 8.21 4 .0 T 1 6 . 3 2 6 M 0 0 10 3 7 NE
23 7 - 6 1 - 2 9 64 0 8.08 0 .3 3 9.4 21 SE 91 17 9 26 SE
24 14 - 6 4 -25 6 1 0 0 .03 0 .6 z 3 .5 1 2 ME 138 25 6 12 NE
25 12 -18 t -28 64 8 8 .03 8 .8 3 1.5 05 N 530 98 0 08 N
26 II -11 0 -29 65 0 0 .00 0 .8 3 e .s 05 SE 536 100 0 07 N
27 26 -7 7 -21 53 8 8.03 0 .0 3 1.5 05 S 192 36 9 1,8 07 se
23 34 19 2? -1 38 0 8.08 0 .0 ; ,3 2 .7 87 SE 172 32 e 8 10 se
29 34 17 26 -I 39 0 T 0 .0 i 3 2 .3 85 E 92 17 9 1,8 88 E
36 42 28 35 8 30 . 6» 3  0 T I 3 7.7 21 W 49 ? 8 1,8 30 M
==%=3SSSX£XSKX«S SXZXZSXXS-SXSSS .XXXXXIfSXKXXSKSSXXXXXSSlxxxxxx
Sue 1668 532 1133 0 8.46 7 .2 154.6 547«> 228
36.3 17.7 5 .2 Fast Oir. Psbl i 7 .3 (»ph)
Kisc - 3? w 16893 32 047 N
Motes:
Coluen i  re e d in g ; e re  t i l  en a* Î58D 
C oluen !7 P ea) KinJ  M.F.h.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 5 6
r - r  i  m i  r i ^ r  , I  c c a l  f.: 1 i  ( f u j t  o l  o g  i  <" ëi 1 < W S  I o r f n :  k
StïÂT. I c n  s WSO , 
M o r . t l i î  U l i U  
Y e .3 r  : l '? V 3
M f S 3 0 = M t
L a t i  t u d e L o n g i t u d e
+  4 + 1 1 4 0 6 Li r i d E l  e v . 3 1 ‘7 7  F t S t d  . i fT. c* : M y  !
=s=srsszsfts &======'SSSSSSs s s s s s s s s s s s ========================= SSSSBSSS3================zxsssx SSSSSBSSBSzssssx ======
Tem perature in  F an reoheit P r e c i p l in . i : SnoH : Mind : F a s te s t -M lle: S:in sn ine  : Sky : ‘■eat Hind
-1 -2 - -3 - -S - -6 a-■ -6b- -7 - -E- -9 - -1 3 - -11- -12- -13 -14- - ;5 - -{•>- -17- -13-
Day tlax Hin Avg Dep. HDË CC<3 Nater S.-OM Beptli Avg. ipeed Cir Mif:».. IPSSL Sf. - 33 kèèth&r Speac t‘; r
====:SX«ZS« s s s s s s =======SSSSSSSSS3SS3SS :SSSsssssBBSBSSSS ================================ SSBSSS
1 43 28 34 7 31 0 0.04 0 .5 1 5 .5 13 S€ 0 0 :e 1 16 3 t
2 41 31 36 10 29 a T 0 .2 1 e . s t s »k 56 1: s 26 %'4
3 39 27 33 7 32 0 0.00 0 .0 r 5.1 IB Sc 47 9 w 14 SE
4 41 28 35 9 30 0 0 .02 T 0 9 .5 24 M 45 Id 35 4
5 34 12 23 -3 42 0 0.04 1.6 2 5 .0 17 NW 312 4! 23 HA
b 24 S IS -10 50 0 0 .00 0 .0 1 2 .3 05 tn 5:1 98 Z 07 Niff
7 35 16 26 1 39 0 T T 1 4 .2 08 NW 242 46 13 10
B 44 30 37 12 28 0 0 .1 2 0.1 1 11.1 25 SE 1 10 33 SE
9 45 32 39 IS 26 0 0.01 iL 0 1 *  0 - 7 .0 15 Nk 65 13 10 23 k
10 38 28 33 9 32 0 0 .0 0 0 .0 0 4 .6 13 Sc 0 0 i 16 SE
11 42 30 36 12 29 0 0.03 8 .0 0 4.8 18 5£ 0 0 10 22 SE
12 42 22 32 8 33 0 0 .0 0 0 .3 0 11.5 1-4 W 153 29 7 3; a
13 35 19 27 3 39 0 0 .00 e .9 0 4 .4 12 M 153 31 13 SW
14 37 19 28 5 37 , /J  « 0 .00 2 .0 , -  0 3 .0 08 KW 231 45 ? 10 NW
15 38 23 31 3 34 0 2.02 0 .0 0 5 .7 15 N 223 43 Is h
16 35 24 30 7 35 0 T I 0 2 .3 te NE 0 0 i l l i KE
17 32 27 33 7 35 0 0.00 0 .0 e 4 .0 23 NW 0 « I? 12
13 30 25 28 5 37 B T 0 6 .5 10 t 0 10 la
19 31 20 24 4 39 0 0.05 0 .5 r 5 .5 07 H t 0 10 L K
'2 8 32 22 27 5 38 9 T 0 8 .2 12 N i .•
21 zz 20 28 6 37 0 T T T 5 .4 S9 SH 2 t ' 5; z 14 na
22 25 19 22 a 43 2 0.11 2 .5 3 4.6 29 St 2 0 u 1 13 SE
23 28 15 22 0 43 « T 0 .2 3 3 .7 28 St 133 2: : 18 SS
24 31 11 21 -1 44 0 3 .00 0 .3 2 .9 06 EE 253 49 : * 10 se
25 32 12 22 0 43 e 0.02 0 .3 1 1.6 96 NH 235 56 t 1 27 SE
26 31 11 21 -1 44 0 0 .09 0 .0 Î 1 .5 3= SW :55 :î 9 1 03 r
27 36 13 25 3 42 2 i . c a 0 .0 1 1.1 05 SW :53 • 03 N£
2S 22 9 16 -6 49 - /7  e 0 .03 0 .0 1 0 .4 06 St \ 10 2 0 =
29 3 3 13 23 1 42 0 8.02 0 .0 1 2.2 05 S£ 215 4 . ‘ 2 8 SE
IB 29 14 22 ! 43 s I I 3.1 29 EH 215 :0 \ S*
31 <1 27 34 13 31 e 0 .0 : 0.1 5 .1 13 NH S8 1Î i 1 : Ufi
Sus 1073 632 1Î53 0 0.4B 5.5 152.6
h-.g 34.8 20.4 4 .9 E a s t 0 ; . - .  F i 'J. -î Mfl ■
M lle  — 25 EE I Î 3 :
S3.SSZSSSS: SBSCXSS SXZSBS • 5 EX X 3 ======J ========ISSS&SSl ESSSSB'SS BS&BSS:SSZB3SSS3S == == == ======
hales:
Coluan 9 readings a r t  la le a  a t 055E 
Column 17 Peak Wind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 5 7
Preli mi nary Local Climatological Data <WS Form: F—6 )
S t a t i o n :  WSO, MISSOULA, MT
M o n th : JAN
Y e a r  : 1 9 9 4
L a t i  t u d e  
+ 4 6 5 5
L o n g i  t u d e  
+ 1 1 4 0 6 Gnd E l e v .  3 1 9 7  f t .  S t d  T im e :  MST
S S S SâlSSftZSSSSSSSZS SSS SS S S S S S S S S S S S S S S S S S tS S S S S S S A SS S S S S SS aS SS S S S S SS S S ft^S ftS S^S S S SS S Z Z S aSS S S S S aaS S S S S SS S S S S SS S ^B ^^jl^S S S S SS S S S S 'S S SS S S S S S
Temperature in  Fahrenheit : P re c ip C in .l: Snou : Hind : F aste st-H ile : Sunshine : Sky : Peak Hind
^sss3Ussssu:sssxssEStessasBS»ma«usss:«ss«s*««s«s«mJts«SBCssss*sc CoX V#OS «ssssssssaMswsssssrssss&s&sssftftssssasassssssssssssssssssss^
-1 - -2 - -3 - -4 - 5 -6a- -6b- -7 - -8 - 9 -10- -11- -12- -13- -14- -15- -16- -17- -18-
Day Max Hin Avg Oep. KOO C89 Water Snou Depth Avg. Speed Dir Mins. ÏPSBL Sfl-SS Weather Speed Oir
. S S S 9 S S ss s s s s s »cs«x«S S S S S S S ggasjssssgss . S S a S S S S 8 r S S S S 9 U B S S 0 S S S 9 a B S S S S S » S C B S S S S S S - X X  S X sssssx : t B S S S S B Z S S
1 36 27 52 I t 33 0 0.85 T 1 5.1 10 NW 68 13 10 1 12 NH
2 39 30 35 14 30 0 T 0 .0 T 5 .2 13 SE 0 0 10 18 SE
3 45 32 39 18 26 0 0.00 0 .8 I 4.7 13 N 124 24 9 20 MW
« 42 32 37 16 28 9 0.10 0 .0 T 5.2 34 NW 1 0 10 45 NW
5 40 30 35 14 30 0 Î T T 6.0 13 S 13 2 IB 22 W
6 37 23 30 9 35 0 T I T 12.8 26 W 372 71 5 33 MW
7 37 26 32 10 33 0 0 00 0 .8 T 4.8 10 W 0 0 18 IS W
B 35 28 32 IB 33 0 0.02 0 .2 T 2.6 03 W 0 0 10 07 W
9 40 27 34 12 31 0 T T T 3.2 06 W 3 1 10 1 09 W
IB 44 31 38 16 27 0 0.00 8 .0 T 4.0 11 SW 53 10 10 15 SW
It 41 31 36 14 29 0 I T 0 4.8 07 NW 0 0 10 15 MW
12 43 35 39 17 26 0 T 0.0 0 4.9 10 N 0 0 10 16 MW
13 44 34 39 17 26 0 T 0.0 0 5.7 11 N 0 0 10 16 MW
14 54 32 43 21 22 0 T 0.0 0 5.3 14 N 291 54 6 IB N
15 48 23 33 16 27 0 1.03 T 0 6.1 22 W 02 15 10 35 W
16 45 33 39 17 26 0 Î T 0 11.0 22 W 163 30 9 30 NW
17 46 36 41 19 24 0 T 0 .0 « 6.8 17 W 2 0 10 23 W
IB 56 30 43 20 22 0 0.00 0 .0 0 6.3 17 SW 303 56 10 24 SW
19 53 29 41 18 24 0 0.00 8 .0 0 7.8 14 NW 165 30 8 21 NW
21 45 24 35 12 30 0 0.00 0 .0 0 1.9 07 M 448 82 3 09 N
21 36 19 28 5 37 0 0.00 0 .0 0 2.5 07 SE 155 28 10 1 89 SE
22 43 24 34 II 31 0 0.01 0.0 0 1.8 06 W 250 45 9 08 H
23 43 20 32 8 33 0 0.00 0 .8 0 2.7 07 E 309 56 9 2 09 N
24 SB 28 39 15 26 0 0.00 0.0 8 3.1 09 NW 352 63 5 12 SE
25 41 24 35 9 32 ■OÙ ® 0.00 0 .0 0 3.8 12 N 257 46 9 13 N
3k 35 22 29 5 3 6 ' 0 T T 0 1.2 05 HE 0 0 10 06 N
27 38 21 30 6 35 0 0.03 1.6 1 6.4 16 K 148 26 8 1 21 M
28 36 16 26 1 39 0 0.03 0.0 T 3.9 07 SE 229 40 9 10 SE
29 32 20 26 1 39 0 0.07 1.6 T 4.9 19 N 20 4 IB 1 23 MW
30 33 11 22 -3 43 0 7 T 1 4.7 09 SE 437 76 4 14 SE
31 26 7 17 -9 43 0 T T 1 3.4 07 SE 108 19 9 12 SE
Sua 1283 810 961 0 B.35 3.4 153.4 4353 272
Avg 41.4 26.1 4.9 Fast D ir. Psbl 1 8 .8 Max (nph)
Mise — 34 NW 16769 26 845 NW
l e a s s s s s : S B S S S S S l t S S S S B B S S S S S S B B X S B S S S S B s s s s s b s s b s b b b s : I S B B C B S S B B
N o te s:
Coluan 9 readings are taken at BSBB 
Column 17 Peak Wind in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
PrE?l i nii nar V Local Cl i matol oq i cal Data <WS Form; F—O)
1 5 8
L a t i  t L i d e  
+ 4 6 5 5
L o o q  i t u ' J e  
+ 1 1 4 0 6
S t a t i o n :  W S O , M I S S O U L A . M f
M o n t h : F E D
Year : 1 W l
e n d  E l e v .  3 1 9 7  f t .  E ; t d  T u m e :  M S T
.ÏS m S S X S S X S S S £S .S S B S SS S S 8S Z S S S aS S S £Z S 5S eS £3Z S S S S < aS S £S ± S S S S S S S S «aS «S S S S 7 'S S
Temperature in Fahrenheit P re c ip l in .i :  Snow : Hind ; F astest-M ile:
“ ==” “ =»======-* Columns
Sunshine : Sly
S S S . S S S S « S 3 S S K S S S S S S X 3 f t S 3 S S
Peak Nind
- t - -2- -3- -4 - -5 - -6a- -66- -7- -6- -9 - - i a - -11- -12- -13- -14- -15- -16- -17- -18-
Day flax Kin «vg Oep. HD& CDD Water Snow Bepth Avg. Speed Bir Mins. IPS6L S8-SS Weather Speed Cir
SSC3S3.SSSXÆXS SSSSSSSSrSS SSSSZ ====-5-C*--5»S-S 1=5—3
i 31 4 18 -8 47 0 0.88 0.0 1 2.9 10 St 343 60 5 1 10 SE
2 36 5 21 -5 44 8 8.00 0.0 T 3.1 08 N 479 62 0 1 09 NW
3 38 9 24 -2 41 8 0.00 0.8 T 3.2 07 N 526 90 6 IS N
4 37 11 24 -3 41 8 0.88 0.8 0 2.3 07 K£ 577 99 8 08 NE
5 48 6 23 4 42 0 8.00 0.0 0 3.7 07 N 577 98 3 18 .. SW
6 43 18 27 8 38 0 T T 0 18.6 23 Nt 274 46 9 33 NE
7 11 -2 5 -22 68 0 0.01 0.5 I 11.3 21 N8 81 14 10 25 NE
S 14 -12 1 -27 64 . c f  " 0.00 0.0 1 3.4 08 W 386 65 4 12 SN
9 22 8 15 -13 58 8 T 0.2 1 4.1 08 SC 1 0 18 1 18 SE
ifl 36 14 25 -3 40 e T T 1 4.7 11 NH 27 4 45 10 14 NH
11 33 8 21 -8 44 0 0.00 0.0 r 5.1 19 SH 145 24 9 23 SW
12 40 -  21 31 2 34 0 0.00 0.8 i 4.8 18 SE 2cl 43 9 15 SE
U 48 19 34 5 31 8 0.06 0.5 T 7.3 IS W 135 22 18 31 NH
14 42 22 32 3 33 8 0.12 2.8 5 6.4 15 W 331 49 4 24 NH
IS 45 20 33 4 32 ./,% 8 0.00 0.0 2 4.0 09 W 428 69 10 12 W
U 46 21 34 4 31 0 0 00 0.0 Î 3.5 07 SE 343 55 e 10 SE
17 58 31 41 II 24 8 0.01 0.8 T 9.6 22 SE 13 2 10 29 SE
IE 42 29 36 6 29 0 T 1 8 9.9 21 NW 176 28 9 25 HH
19 42 25 34 4 31 0 0.04 1.8 0 6.4 20 MW 211 18 28 K
2S 45 17 31 8 34 0 0.00 0.0 1 6.4 15 639 99 2 2 22 SE
21 45 26 36 5 29 « 8.00 0.0 8 8.3 14 se 312 49 7 21 SE
22 39 26 33 2 32 0 0.02 0.2 T 4.7 15 NN 3:9 53 6 1 36 NW
23 36 23 32 1 33 9 8.11 1.8 0 14.4 2: S 8 0 10 I 32 SE
24 29 12 21 -16 44 0 Î Î 1 15.2 26 ME 341 53 8 31 N£
25 28 9 15 -17 50 0 0.03 0.8 T 7.7 23 SE 50 8 10 1 30 SE
2é 34 13 26 -6 39 8 0.9: e.2 I 2.6 87 Sc 156 24 10 06 £
27 40 26 33 1 32 0 0.03 1.4 1 3.0 83 £ 282 43 18 I 18 E
28 46 28 3? 5 28 0 Î 0.8 Î 5.0 13 NH 52 8 18 1 28 r.‘W
Sus 1830 439 1877 8 0.49 8.6 174.6 7696 224 SBBBS ZSSBS 9
Avg 36.6 15.7 6.2 Fast f i r . Pst! 6.0 Max Inphi
Ni cr • HE 17797 45 038 NW
N otes;
Coluen 9 readings a re  taken a t 05*2 
Coluen 17 Peak Mini in M.P.H.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 5 9
P r  0.1 i  mi n ar- L o . - a l  C l  1 m - a t . o l  o c f i  • - o r  in : F - .b i
S t  cl t  1 O f . : WSO ,
tio r. cl'i: MMP;
e?-jr- : i
I. a t  1  t u n ic  
+ 4 6 5 5
1 t  u d ï  
-1 I 1  4 0 6 f  1  e- 31 <>7 -ft













































I 61 34 4£ l6 17 8 0.08 0.0 0 s. 7 13 W 504 7o 7 22 K
2 66 29 48 15 17 0 0.00 e.e 0 5.6 17 NW 623 93 9 26 a
3 61 32 47 14 13 a I 0.0 a 7.0 17 NU 3 S3 57 9 24 NK
4 55 36 46 13 19 a 0.19 0.0 a 7.3 22 NH 405 60 9 1 29 U
5 48 26 37 4 23 0 0.00 0.2 7.0 11 NW 503 74 4 20 H
6 49 22 36 3 29 < a a. 83 8.0 • '  0 5.7 14 NW 603 04 2 25 W
7 45 19 32 -2 33 0 a.aa e.e \0 5.1 14 NE 540 79 7 17 HE
8 50 20 35 1 38 .• /f  8 a. 03 a.e y 3.6 09 NW 644 93 1 12 MW
9 54 21 3S 4 27 t a.aa 0.0 a 3.5 07 W 649 94 4 09 V
10 49 26 38 4 27 0 T 0.0 0 4.8 14 NW 166 27 10 17 HU
11 53 30 4: 3 23 0 a .84 8.2 a 5.5 16 N 456 65 7 1 20 S
12 56 24 41 c 24 0 8.02 0.0 a 3.6 0E ME 643 72 2 10 s
13 57 25 4: 6 24 0 0.08 0.0 a 4.5 09 NU 553 79 li 13 K'fi
14 65 36 5'. U 14 e 0.80 a. 3 0 8.1 16 NH 536 03 4 28 %
15 71 27 49 l< 16 a 8.02 0.0 a 4.3 16 NH 704 99 3 2; NW
16 61 31 48 12 r 0 a. 20 e.e 0 10. 1 37 NK 466 65 10 4t
17 44 35 48 4 25 a a.e; 0 7.5 •7 W 10: :4 10 24 k
13 6S 34 47 n IS a a .13 T 0 12. : 31 NW 2:6 33 10 37 NW
19 42 2t 34 -2 31 3 2.00 e.e a 11.3 29 M 53? 74 6 33 4
20 47 20 34 31 a £.32 a.e 0 6.9 15 SH 445 61 B 21 Ek
21 46 29 36 Î a 0.06 I 0 12.6 29 » 46€ 63 5 37 u
22 43 22 33 -4 32 , 1*1 a 0.32 0.0 0 9.4 21 N 493 67 B 2o H:.
23 43 21 3: -4 34 a 0.82 1 0.11 0 8.2 17 S4 343 4: 9 21 5W
24 45 IT 31 -7 34 0 8.33 0.C 3 3.7 0E l;E 556 £2 h 12 E
25 53 16 35 18 a a.e; 3.0 0 4.9 16 X 745 94 2 25 f.
26 54 22 36 3 27 £ 8.02 0.3 0 6.E r N 610 £2 31 t;
27 53 23 41 2 24 i 0.23 3.0 0 4.- a? £ 723 97 9 12 5
23 56 39 43 4 22 0 ! 8.0 f 7.2 2: 479 63 5 31
29 63 21 42 0 8.02 a.a e 3.6 10 K 753 180 a 14 N
33 69 2 J 4: i 0 3.38 3.8 e 4.1 12 N= ; ■£ i 103 3 20 St
31 70 24 47 1 18 { 0.02 0.3 0 6. i 2t N 7:2 94 1 K
'%=?= ==================================================.SSXSSZB.XSXS SSXiZz.zxT.ssr=======XS-3ZXSX3Z3S3SXXsTSSssa
Sus. 1696 799 75 6 e 3. 4: ( 2.31 233.1 ;646i is ;
fiv.j 51.7 25. S 6.6 fast I';r. fsb! 5.9 siix (#Dh.
f-isc —------- 1 37- NJ 21463 U4
Kates:
Coiuan 5 readings are ‘.aieri at ÎÎÔ2 
Colurr. 17 real ilir.d jr. .«.P,.-.
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1 6 0
F r e l  i  m i r s c t r y  L o c a l  C l  i  m a t o l  o g i  c a l  D a t a  < W S  F o r m :  F —6  '
Lati tude 
+ 4 6 5 5
L o n g i t u d e  
+ 1 1 4 0 6
S t a t i o n :  W S O ,  M I S S O U L A ,  M T
M o n t h  :  A P R
Y e a r  :  1 9 9 4
G n d  E l e v .  3 1 9 7  f t .  S t d  T i m e :  M S T
T e e p e ra tu re  in  F a h re n h e i t :  P r e c i p t i n . >: Snou : Hind : F a s t e s t -M ile : S u n sh in e  : S ly  :  P ea l Nind
-S  ===SSCSSSESSZSSS s s s ====■ Celui,n s = = = = s a ' i s s s s s s s :
-1* - 2 - - 3 - - 4 - -5 * - 6 a - — - 7 - - B- - 9 - - 1 0 - -1 1 - - 1 2 - -1 3 - -1 5 -  -1 6 “ -1 7 - -1 8 -
Day Ha: Hin A ,g S ep . MDS CbD W ater SnoH D eptb Avg. Speed
BSBB B BBS 1
D ir
BBSBBBS
Mi n s . XPSBL
BBSS S35BB
SE-SS H e a th e r Speed
BBSBSXBBBSS'SSSSSBXSS'Z B'
0 i r
t 67 32 s e 10 IS 0  0 .0 0 0 . 0 0 7 .3 38 M 677 89 5 44 K
2 67 33 50 IB IS 0 0 .0 0 0  0 0 4 .8 09 , H 673 87 6 21 nu
3 52 37 45 4 20 0 8 .3 6 0 .0 0 6 .8 15 N 173 22 10 21 HW
4 47 36 42 t 23 0  0 .0 6 0 .0 0 5 .3 16 EE 352 45 18 1 22 SE
S 47 35 41 0 24 . 4 ) - »  0 .0 3 0 .0 0 4 .7 13 Kk 322 41 10 1 23 NU
b 4» 37 45 1 22 e  0 .1 7 0 .0 0 6 .9 22 Kit 272 35 10 3! Mi:
7 SI 33 42 0 23 0 1 T 0 6 .3 22 KH 571 72 6 2  30 NH
e 58 31 43 3 20 0  0 .0 0 0 .0 0 7 .0 14 EK 655 E3 7 21 EE
9 62 31 47 4 19 0 0 .0 0 0 .0 0 e . l 16 KW 662 83 9 24 KK
te 60 53 49 6 16 0 0 .0 3 8 .0 0 1 2 .9 17 NE 770 96 5 28 KE
11 65 28 47 4 13 0 0 .0 0 0 .0 0 3 .7 07 3 602 100 4 12 SW
12 54 31 45 2 20 0 T 0 .0 0 7 .7 21 SM 336 42 10 31 SW
!3 50 33 44 S 21 0 T 0 .0 0 1 2 .3 24 W 357 44 10 37 K
<4 50 32 41 -3 24 0 0 .0 8 8 .0 0 11.8 26 K 533 66 7 35 W
15 71 25 48 4 17 . 0- « . e a 0 .0 0 3 .9 87 NU 699 86 4 15 NH
I t 79 34 57 13 8 e  0 .0 3 8 .9 a 4 .7 13 NU 6S2 63 6 23 NW
17 S3 42 62 17 3 0 0 .0 8 0 .0 e 6 .5 16 H 745 91 5 23 W
IS 7£ 3? 59 14 6 ■ f  0 T 
0 0 .0 0
0 .0 0 5 .2 17 SW 752 91 0 26 SE
!9 72 43 60 IS 5 0 .8 0 9 .2 25 HE 709 86 8 33 ME
23 7 Î 43 60 15 5 0  0 .0 0 0 .0 0 6 .1 IS ME 694 84 5 20 ME
21 73 47 60 14 5 e 0 .1 2 0 .0 0 8 .0 IS NE 427 51 9 3  24 KE
12 56 43 50 4 15 0  0 .7 0 0 .0 0 6 .3 15 MW 104 12 10 3 29 MU
23 65 33 52 6 13 0 0 .0 8 0 .0 0 7 .1 20 ME 550 65 10 2  25 KE
24 60 43 52 5 13 0 1 .3 3 0 .0 0 8 .6 20 SE 122 14 IB 3 31 SE
25 47 36 42 -5 23 0 T 0 .0 0 1 3 .9 23 SE 504 60 10 3! SE
25 48 34 41 - i 24 0  0 .0 8 8 .0 0 1 2 .7 17 SE 545 64 10 25 SE
27 51 31 41 -6 24 0  0 .0 0 0 .0 « 16 .2 23 SE 643 75 9 31 EE
:a 52 27 40 25 0 0 .0 8 0 .0 0 10.1 20 SE 054 122 3 2Ë SE
29 63 27 45 - 3 28 0 8 .0 8 8 .0 0 6 .4 20 SE 796 93 1 25 SE
30 66 31 49 1 16 0  0 .2 4 0 .0 0 7 .7 22 KH 626 73 10 29 NW
S5S.S s x s s s s s SS3S3Sa sx T ss s S3S5— IS.SS«SSS SSSSS SB:B szacsss: ======»* BBSSSSSSSBBSSSBBSSBBS:;» *•»“
Sue 1S26 IBS/ 531 0 3 .01 T 2 38 .4 16611 231
s s s c s s a s s s s f ts BBSSS3SS:




Colu»n ?  r e a d in g s  a r e  ta k e n  a t  2503 
C oluen 17 Peak Kind in  M .P.H .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1 6 1
I . > i  1  C . J  i  ( l i a  L  !.:■ 1 c . f _ i  i  c i l  u a !  a  i - i . j r  ( ! • ;  F
. aiL V
I e » p e r » t u r e
UiJ: tU 1  I. I 
I 1 1 A  A i--




s s s s s a s z c X B s a s s s s s s s s s .
:  f r e c i p i j r . - l :
S i t  a t :  I  ( . i n  -. • • ( S ij  ,  
M i a  i t h i  : i'li-4 .
Y c ? a f  :
Giitl t l t T v .  3 1 9  7 s i .
sssssBxassBSBSSsssssasssssssssss:
Siseit ! h:isd : F a s t e s : - ; ! I j ! e :  
C s t u s i s s
M I It 50.JI
î u i s t i r . e F a a t  W i r . d
SSSSBSSSSBSSSSSSSSBSSSSSSS
1- - i- -3- •*4- 5 -63" -6b- -7- -E- -9- -18- -11- -12- -14- -15- -16- -17- -IB
'»y Ma: Hin Avq Dep. HDD 0 5 Uater Snon Deptfc Avg. Speed »ir Rina. XPSSl EF-S5 Heathsr Sceed Dir
1 60 34 47 -1 IS a 8.82 0.0 8 5.3 13 MU 665 27 7 ! 2: NN
2 63 48 52 4 13 0 r 8.0 a 6.6 16 NW 762 90 8 23 Ilk
3 67 33 50 1 15 0 0.08 8.8 0 4.S 11 SE 309 93 5 15 SE
4 65 39 52 < 3 13 B T e . e a 6.6 15 HH 506 5E :e 17 NK
5 71 44 59 10 6 0 0.08 0.0 0 7.9 28 S 797 91 4 25 SH
6 76 36 56 7 9 0 0.00 8.8 0 5.4 17 K 867 49 3 23 N
7 81 39 60 10 5 0 0.00 0.0 8 6.4 18 ME 87? 10E 1 2s ME
B 62 4 4 63 13 2 0 0.00 0.0 0 6.6 13 M 845 -b ! 23 N
4 as 44 65 15 0 0 8.00 8 . 0 0 4.9 17 NH 837 94 4 24 NH
I 78 49 64 14 1 0 8.00 0.0 0 5.8 14 NH 765 E:. ? 21
86 44 65 15 J 0 0.08 B.a 0 4.7 13 NE 4 32 = 3 .3 HE
1 72 50 61 10 4 0 0.13 0.0 0 8.4 34 NK 723 81 9 45 Na
3 65 43 54 3 11 8 8.80 0 . 0 0 12.9 19 k 771 Si 6 29 NH
4 72 36 54 11 0 8.08 8 0 0 5.2 13 SH 665 7i ’ 13 Eb
Î 65 41 53 2 12 8 8.87 8.0 0 9.0 29 H 553 61 •< :  44 K
b 65 34 50 -2 15 , l>7 B 0 . 8 8 0 . 0 0 8.7 19 NH 794 03 9 26 NH
7 54 44 4« -3 16 0 0.44 e.e 0 11.7 17 N 13. 15 U 25 NH
B 65 4 2 54 2 11 0 8.03 0.0 0 8.6 24 £ 504 56 ? f
? 5 6 42 58 -3 1 5 8 0.43 e.e a 7.0 IB K 410 45 ;J 25 K
e 56 44 51 -2 14 0 0.18 0.2 0 7.1 13 S 554 61 T 3 11 SE
1 42 45 54 1 11 0 8.06 0 . 0 E 7.1 13 N N 5 7 7 6 : 5 2 5 NH
2 65 44 ÎÎ 2 U t 8.81 3.2 0 4.9 20 NH 29f ;2 E i 26 NH
~ It 41 5 7 ; 6 8 8 . 8 8 8.0 0 4.0 09 K 74- £1 3 1 li H
4 74 41 63 6 5 e 0.03 0.3 e 7.4 37 92: 1£0 e 13 U
Î 84 44 65 1 1 8 0 0.88 0.0 0 4.1 09 .NH 522 130 « n MU'
4 Ë4 46 65 1! U Ï 8.13 e . e e 5.8 2t '4 64: 9! 3 22 4'
1 65 42 54 11 8 8.12 0.0 e 8.5 r K 47« 5! 9 24 H
65 3S 52 13 e T e.s 0 7.1 * _ SN 6:9 6S 12 ; s SH
c 59 41 52 ; ; 0 8.16 0.0 0 8.4 29 N 440 47 10 3 c i .
3 67 36 5 ; -1 11 8 8.30 0.3 0 6 . 0 12 : ! 798 55 5 Is t l H
; 67 38 53 12 0 0.86 e . e e 5.6 12 Ti'-i ■i'l 72 li 15 N.;
u(t 2:65 12B2 235 e 1.73 0.8 2.0.7 2:04: 2 0 2
69.8 4 1 . 4 6 . 8 F a s t t i r . P a ù l f i t ( r . p r : -
M i s t  - 3 4 NU 279=4 75 Î4Î N H
utes:
D ) u » f t  ® r s 5 ÿ i r . ? 3  i f ?  t a t  u rn a t  C - î î
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1 6 2
P r e l  i  m i  n e . r y  L o c a l  C l  i  m a t o l  o g i  c a l  D a t a  < W S  F o r m :  F —6 )
S t a t i o n :  W S O ,
M o n t h :  J U N
Y e a r :  1 9 9 4
M I S S O U L A ,  M T
L a t i  t u d ( 3 L o n g i  t u d e
+ 4 6 5 S - H I  4 0 6 G n d E l  e v .  3 1 9 7  f t . S t d  T i m e : M S  )
:«==«=-- - - - - - ======= !»===»=.=======:======: 1SSSSX1s s s s s s
T e a g e ra tu re  in  F a h re n h e i t : P r e c i p l i n . i : Snow : Wind : f a s t e s t - H i t e : S u n sh in e  : S-iy : P e a l Wind
<»*=«««««==■ « K « s » s c a s « c s B x s s s « s s s s s s c a s s = ======== ========== C o lu an s  -========
- l - - 2 ' - 3 - - 4 - 5 - 6 a - - 6 b - - 7 - -B - *9* -1 0 - -1 1 - -1 2 - -1 3 -  -1 4 - -1 5 - -1 4 - - 1 7 - - l e -
Day Max K in Avg Oep. KDD COO M ater Snau Depth Avg. Speed B ir H ios. ÏPSSL SR-33 ^ s e t h e r Speed O ir
Cdsss’SXBXKCSS ====== ====== s s s s s s s is ss ss s& sssss ss s ssa id B sssa sa ssc i!9 a s s f ts s s s s 9 « s s x s s s « a s s s s s s s s s s s s a 'BSBSXXSBSSS
1 61 44 53 -3 12 0 0 .2 2 0 .0 0 7 .3 17 NO 514 55 9 24 NU
2 74 36 55 - I 10 0 0 .0 0 0 .0 a 4 .7 09 HE 710 76 3 13 £
3 73 45 62 s 3 0 8 .0 2 0 .0 • 0 5 .8 34 SW 745 79 9 3 46 £U
4 63 44 56 -1 9 e 0 .0 4 0 .0 0 3 .6 22 NN 743 75 6 3 28 NU
5 81 40 61 4 4 » 0.0-3 6 .0 0 6 .2 17 K'i 847 98 8 25 N
i 71 44 53 1 7 r*A 70 0 .0 6 0 .9 0 9 .6 35 N 254 27 10 43 W
7 60 33 49 -8 16 0 0 .1 0 8 .0 0 9 .5 24 W 154 16 6 32 w
8 63 36 50 -8 15 0 0 .0 2 0 .0 0 6 .7 27 SN 821 e? ? 35 £»
9 69 34 52 -6 13 0 0 .0 0 0 .0 0 5 .9 13 S 826 87 6 16 KK
M 76 38 57 - I 8 a 0 .0 0 0 .0 0 5 .3 15 NN 877 93 6 16 MW
I t S3 43 40 1 5 3 0 .0 1 0 .0 e 4 .5 25 Sc 649 66 6 37 SE
12 77 54 67 S 0 2 0 .0 4 0 .0 0 7 .3 14 NN 650 68 10 21 MW
n 58 43 49 -10 16 0 0 .4 6 8 .0 0 10.1 32 NU 377 40 10 40 NU
14 57 43 49 -11 14 e 0 .0 6 0 .0 9 12 .3 32 NW 740 9 30 ■f
IS 65 13 52 -8 13 0 0 .0 7 0 .0 0 9 .2 IS » 056 90 5 25 NW
16 63 43 52 - e 13 0 0 .2 6 0 .9 0 7 .2 17 W 663 69 9 24 NW
17 73 40 57 -3 8 0 0 .0 0 0 .0 0 5 .2 11 E 789 83 4 16 E
18 78 40 59 -2 6 a 9 .0 0 0 .8 0 8 .7 25 NH 941 99 1 30 im
19 £2 41 62 1 3 0 8 .0 0 0 .8 0 5 .5 14 Kc 951 108 0 13 MM
20 92 45 69 8 0 • ‘7 1  4 0 .0 1 9 . 0 0 4 .7 19 Sc 645 89 3 3 .J■ 45 SE
21 90 5( 71 9 e 6 0 .0 0 0 .0 0 7 .7 28 KE 322 86 5 26 ME
22 92 52 72 10 0 7 T 8 .0 0 7 .9 27 E 638 67 6 3 36 E
23 92 50 71 9 0 6 0 .0 3 0 .0 8 9 .2 17 HU 953 100 1 / •  •• >:,■ 26 NU
24 82 55 49 6 9 4 8 .0 0 0 .8 3 12 .5 29 MM 952 100 1 34 KW
25 89 43 65 2 e 0 0 .0 3 0 .0 0 7 .8 24 E 333 83 4 36 E
26 71 52 62 -1 3 0 0 .0 6 0 .8 0 13 .3 29 KW 547 57 9 37 HU
27 81 41 61 -2 4 On ® 0 .0 0 0 .0 2 4.8 10 KW 392 94 0 20 ME
28 91 41 66 3 0 1 e.ea 0 .0 8 6.1 25 "4 9:1 186 1 36 NU
29 89 44 68 4 0 3 0 .0 0 0 .0 0 9 .4 24 NU 891 94 2 3=> HK
38 92 49 71 7 3 6 0 .0 0 0 .8 8 6 .6 17 NK 950 100 C 7 -; i y 26 K U
Sue 2272 1299 164 39 1 .4 5 0 .0 223.8 22386 162
SS-CSSZZ3:«===« ««=««« «=«««= s s s s r s s s isz= £zszxxza»s«s
7 6 .4 4 3 .3 7 .6 F a s t C i r . P s b l 7. 5 .4 Ma: <Mph’
Mise —---------- > 35 K 23450 79 046 SH
Hates:
C oluen 9 re a d in g s  « re  IsS en  a t  0503 
C oluen 17 f a a t  Mind jr. M .P.K,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
163
Ft tîi i (üi n a r  y Lucf») Ci i in ù to l u g i  c:a j U< UvC i L’.rni: t- r.
St a i:ic.'n : WSu, M riC O üL n, rû 
K un 1.11 JUl.
V î-.ri-: 1 9 v 4
L a t i  t u d e Long î t u  .le
4  4 6 5 5 + 1 1 4 0 6 G n d L I  e ' . ' .  3 1 9 7  i t .  s d  l i f i c ; :
I s s p e r a t u r e  in  f a h r e n h e i t P r e c i p l i n . i : SnoR : K ind : F a s t e s t - M i l e : Suns A ine ; SW : Pea:< k in d
- I ” - 2 - - 3 - - 4 - -5 * - 6 a - - 6 b - - 7 - - e - - 9 - - 1 3 - -1 1 - - 1 2 - -1 3 - - 1 4 - - 1 5 - - 1 7 - -1 8 -
Day Max M;n Avg Dep. HD3 CDD W ater in o » D eslh Avg. Sfee-l O ir f . in s . Z9SBL SR-S5 K ii îA ir Spaad 5 i r
I S9 46 63 3 t X 8 .8 0 8 .0 0 8 . : 25 SK 841 91 2 37 SW2 72 44 Si -7 7 0 0 .0 1 e .0 0 1 3 .5 26 k 725 76 7 39 W
3 65 3? 53 -1 2 12 e 0 .0 0 8 .0 0 S .S 24 4» 8S2 93 7 32 NU
4 76 35 57 -8 S 0 8 .0 0 0 .0 8 5 .2 16 « 902 95 4 22 H
5 75 46 61 -4 4 8 8 .2 2 0 .0 a 3 .3 IS E 609 64 10 25 E
6 74 50 £■2 -3 ■? 0 Î 0 .3 8 7 .9 17 S 667 71 Ë 23 c
7 66 44 65 8 « e 8 .0 0 e . e 3 4 .7 16 SK 943 . 108 E 13 EU
a 93 49 71 5 0 6 0 .8 0 a . e 8 6 .2 16 UN 864 92 e 22 K
9 89 49 69 I 0 4 8 .0 4 0 .0 e 5 .8 19 NH 660 70 4 3 24 NW
18 63 47 66 -1 0 1 8.08 0 . 0 0 6.7 28 H 882 94 0 26 H
11 S7 44 67 « e 2 8.88 e . l e 7.6 22 KH S7s 9: 0 28 Nti
12 66 47 67 0 e 2 8.83 3 .3 8 6.4 28 NX 845 90 6 33 KH
13 Si 49 63 I 8 3 .8 8 e.e 8 7.4 14 SE 824 es 2 ts SE
14 87 49 63 1 8 3 8.59 Î a 6.3 33 EH 73Î 79 7 3,5 41 54
15 88 47 69 I 0 3 8 .0 8 f .e 0 6.4 16 E 931 180 2 E
16 89 50 ?f 3 e S 0.88 3 .8 t 6.3 13 N 907 98 4 18 i:e
17 .96 52 74 ? c 9 8.88 8 .8 Ê 6 .8 23 H S’S 94 t 29 K
13 S3 55 7: 4 0 4 0.08 8.2 3 i i .e 24 K :23 67 ■} 7 • W
19 66 49 3-3 1 t 3 0.C 8 8 .8 e 6 .3 17 NW 923 t s e 2 KE
23 93 49 71 4 B 6 8 .8 8 2 .8 e 5.3 12 M 9:2 i££ Z 23 :K
21 1 # 54 77 le 0 .  Î2 8.0V e .e 8 5.2 L ' 5 x l f :U S 14
22 97 39 7B 13 C 13 0 .8 3 Ï.E 8 9.9 16 ;:5 M 2 2i KE
23 99 6 : SC 12 i 15 T 8.0 i ■:.8 22 i ; i 7£5 i t 7 t 30 lik
24 97 43 38 12 0 15 8 .8 2 LE B E.E 21 M i i : 73 î 15 11
25 H 61 79 1: 8 14 0 .0 0 8 .0 S 7.3 15 N 756 £3 3 22 ::E
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APPENDIX D 
SUMMARY RADON DATA FROM ALL 
MOUNTAIN WATER WELLS
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92-12 28-Jul-92 2 1 67.67 227.15 247.42 23 56 12 37 11.32
92-13 11-Aug-92 2 2 63.13 198.64 215.55 24 52 14 3 10.82
92-14 25-Aug-92 2 1 57.67 164.35 171.19 21 9 15 45 5.40
94-12 27-Jun-94 2 2 65.00 210.38 229.21 21 43 10 22 11.35
92-06 26-M3y-92 3 1 78.40 294.53 319.09 23 36 13 0 10.60
92-08 09-Jun-92 3 2 77.13 286.56 320.17 24 40 9 59 14.68
92-09 23-Jun-92 3 2 75.93 279.02 314.35 25 22 9 35 15.78
92-10 30-Jun-92 3 1 65.87 215.84 244.56 26 2 9 30 16.53
92-11 14-JUI-92 3 1 77.13 286.56 312.68 20 51 9 18 11.55
92-12 28-ÜUI-92 3 1 71.87 253.52 282.48 24 11 9 52 14.32
92-14 25-Aug-92 3 1 50.67 120.39 131.31 21 24 9 54 11.50
92-15 08-Sep-92 3 1 58.67 170.63 182.82 22 3 12 55 9.13
92-17 22-Sep-92 3 1 72.07 254.78 281.00 22 15 9 17 12.97
92-18 06-Oct-92 3 1 70.20 243.03 265.49 23 49 12 7 11.70
92-19 27-Oct-92 3 1 66.60 220.43 277.89 42 31 11 51 30.67
92-20 03-NOV-92 3 1 67.33 225.01 252.65 25 20 10 0 15.33
92-21 17-NOV-92 3 1 68.87 234.68 308.07 48 49 12 48 36.02
92-21 17-NOV-92 3 2 68.67 233.43 307.00 49 4 12 48 36.27
92-22 01-Dec-92 3 1 74.33 268.97 357.19 48 41 11 8 37.55
92-23 15-Dec-92 3 2 67.20 224.19 290.55 46 38 12 19 34.32
92-24 30-Dec-92 3 1 75.53 276.51 297.04 21 56 12 27 9.48
92-24 3O-D0C-92 3 2 73.67 264.83 285.03 22 11 12 27 9.73
92-29 12-Jan-93 3 1 73.57 264.20 292.20 23 7 9 47 13.33
93-2 26-Jan-93 3 1 74.47 269.85 278.76 17 10 12 52 4.30
93-2 26-Jan-93 3 1 73.07 261.06 269.17 16 55 12 52 4.05
93-3 09-Feb-93 3 1 76.60 283.23 317.17 24 44 9 45 14.98


































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCi/L HOURS MIN HOURS MIN TIME
93-4 24-Feb-93 3 1 74.40 269.41 301.85 24 48 9 45 15.05
93-4 24-Feb-93 3 2 75.00 273.18 306.65 25 3 9 45 15.30
93-5 09-Mar-93 3 1 78.67 296.23 332.69 24 53 9 31 15.37
93-5 09-Mar-93 3 2 78.07 292.46 329.08 25 8 9 31 15.62
93-6 23-Mar-93 3 1 64.00 204.10 218.98 20 48 11 29 9.32
93-7 07-Apr-93 3 1 41.13 60.48 77.42 46 17 13 35 32.70
93-7 07-Apr-93 3 2 40.27 55.08 70.64 46 32 13 35 32.95
93-8 19-Apr-93 3 1 74.93 272.74 361.52 48 38 11 20 37.30
93-8 19-Apr-93 3 2 72.07 254.78 338.35 48 53 11 20 37.55
93-9 05-May-93 3 1 70.13 242.60 278.25 30 9 12 0 18.15
93-10 18-May-93 3 1 74.20 268.15 291.76 22 30 11 20 11.17
93-10 18-May-93 3 2 61.47 188.21 205.16 22 45 11 20 11.42
93-11 01-Jun-93 3 1 64.13 204.92 221.02 22 56 12 55 10.02
93-14 16-Jun-93 3 1 72.60 258.11 291.38 27 13 11 10 16.05
93-12 30-Jun-93 3 2 62.80 196.56 219.51 25 22 10 45 14.62
93-13a 13“Jul-93 3 2 75.47 276.13 300.97 23 47 12 23 11.40
93-15 03-Aug-93 3 1 76.60 283.23 315.42 23 45 9 30 14.25
93-16 11-Aug-93 3 1 83.60 327.19 378.93 54 56 35 30 19.43
93-17 24-Aug-93 3 1 64.13 204,92 223.23 25 21 14 1 11.33
93-18 08-Sep-93 3 1 69.60 239.27 261.05 24 17 12 45 11.53
93-19 21-S@p-93 3 1 69.13 236.32 258.51 25 8 13 15 11.88
93-21 19-Oct-93 3 1 68.93 235.06 268.05 29 58 12 35 17.38
93-21 19-Oct-93 3 2 66.13 217.48 248.46 30 13 12 35 17.63
93-22 26-Oct-93 3 1 77.00 285.74 313.84 24 6 11 41 12.42
93-23 16-NOV-93 3 1 75.07 273.62 305.72 24 31 9 50 14.68
93-23 16-NOV-93 3 2 79.00 298.30 333.92 24 46 9 50 14.93
93-24 30-NOV-93 3 1 68.40 231.73 250.99 24 20 13 46 10.57
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DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCi/L HOURS MIN HOURS MIN TIME
92-14 25-Aug-92 9 2 70.40 244.29 256.59 21 39 15 9 6.50
92-15 08-Sep-92 9 1 63.33 199.91 218.44 22 18 10 34 11.73
92-15 08-S@p-92 9 2 67.07 223.38 244.54 22 33 10 34 11.98
92-17 22-Sep-92 9 2 74.53 270.23 287.97 22 30 14 5 8.42
92-18 06-Oct-92 9 1 69.33 237.57 265.44 24 4 9 23 14.68
92-19 27-Oct-92 9 1 70.60 245.55 315.11 42 46 9 45 33.02
92-20 03-NOV-92 9 1 85.33 338.05 376.24 25 35 11 25 14.17
92-21 17-NOV-92 9 1 71.00 248.06 336.00 49 19 9 9 40.17
92-22 01-Dec-92 9 1 70.40 244.29 329.77 48 56 9 13 39.72
92-23 15-Dec-92 9 1 65.67 214.59 284.54 46 53 9 32 37.35
92-24 30-Dec-92 9 1 72.27 256.03 274.43 22 26 13 15 9.18
92-24 30-Dec-92 9 75.93 279.02 299.63 22 41 13 15 9.43
92-29 12-Jan-93 9 1 80.07 305.02 333.63 23 22 11 30 11.87
93-2 26-Jan-93 9 1 69.87 240.96 254.62 17 25 10 7 7.30
93-2 26-Jan-93 9 1 70.27 243.47 257.77 17 40 10 7 7.55
93-3 09-Feb-93 9 1 71.40 250.57 272.76 24 59 13 45 11.23
93-4 24-Feb-93 9 1 75.00 273.18 299.59 25 18 13 5 12.22
93-4 24-Feb-93 9 77.33 287.81 316.23 25 33 13 5 12.47
93-5 09-Mar-93 9 1 81.47 313.81 346.72 25 53 12 41 13.20
93-6 23-Mar-93 9 1 75.47 276.13 301.31 21 3 9 30 11.55
93-7 07-Apr-93 9 1 68.53 232.55 308.20 46 47 9 30 37.28
93-8 19-Apr-93 9 1 67.53 226.27 305.64 49 8 9 20 39.80
93-8 19-Apr-93 9 2 69.00 235.50 318.71 49 23 9 20 40.05
93-9 05-May-93 9 1 81.27 312.55 367.86 30 54 9 20 21.57
93-10 18-May-93 9 1 77.80 290.76 313.78 23 30 13 25 10.08
93-11 01-Jun-93 9 1 78.07 292.46 322.52 23 11 10 14 12.95
93-14 16-Jun-93 9 2 72.27 256.03 294.48 27 43 9 12 18.52
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94-11 20-Jun-94 9 2 73.80 265.64 328.72 36 34 8 22 28.20
94-12 27-Jun-94 9 2 75.27 274.87 302.02 22 58 10 30 12.47
92-05 12-May-92 10 1 85.27 337.67 381.40 26 0 9 53 16.12
92-05 12-May-92 10 2 80.67 308.79 327.32 23 0 15 17 7.72
92-06 26-May-92 10 2 79.40 300.81 334.62 24 21 10 15 14.10
92-08 09-Jun-92 10 1 84.00 329.70 370.80 25 10 9 37 15.55
92-09 23-Jun-92 10 2 81.67 315.07 357.34 25 52 9 12 16.67
92-10 30-Jun-92 10 1 79.60 302.07 344.41 26 32 9 10 17.37
92-11 14-JUI-92 10 1 77.60 289.51 318.02 21 21 8 55 12.43
92-12 28-Jul-92 10 1 75.73 277.76 311.44 24 41 9 32 15.15
92-13 11-Aug-92 10 1 82.80 322.16 360.05 25 37 10 54 14.72
92-14 25-Aug-92 10 1 76.60 283.23 310.88 21 54 9 34 12.33
92-14 25-Aug-92 10 2 78.40 294.53 323.90 22 9 9 34 12.58
92-17 22-Sep-92 10 1 73.53 263.95 293.13 22 45 8 52 13.88
92-18 06-Oct-92 10 1 81.87 316.32 346.47 24 19 12 16 12.05
92-19 27-Oct-92 10 1 66.40 219.17 276.69 43 1 12 10 30.85
92-20 03-NOV-92 10 1 77.80 290.76 328.33 25 50 9 45 16.08
93-10 18-May-93 10 1 79.33 300.37 324.76 23 45 13 25 10.33
93-10 18-May-93 10 2 90.07 367.82 405.77 24 0 11 0 13.00
93-11 01-Jun-93 10 1 79.40 300.81 324.74 23 26 13 18 10.13
93-14 16-Jun-93 10 1 82.40 319.65 362.13 27 58 11 27 16.52
93-12 30-Jun-93 10 1 85.80 341.00 383.94 26 7 10 25 15.70
93-13a 13-JUI-93 10 1 85.47 338.93 371.65 25 2 12 50 12.20
93-138 13-JUI-93 10 2 92.27 381.63 419.27 25 17 12 50 12.45
93-15 03-Aug-93 10 2 85.53 339.31 382.61 25 0 9 6 15.90
93-16 11-Aug-93 10 1 78.73 296.60 341.78 53 26 34 40 18.77



































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCI/L pCI/L HOURS MIN HOURS MIN TIME
93-18 08-S@p-93 10 1 83.20 324.67 354.90 25 2 13 15 11.78
93-19 21-S©p-93 10 1 85.13 336.79 370.62 26 23 13 43 12.67
93-20 05-Oct-93 10 1 85.33 338.05 372.65 24 49 11 55 12.90
92-03B 14-Apr-92 11 1 64.27 205.79 329.44 72 47 10 30 62.28
92-03A 14-Apr-92 11 1 69.47 238.45 302.94 42 11 10 30 31.68
92-04C 30-Apr-92 11 1 68.27 230.91 359.15 72 58 14 30 58.47
92-04A 30-Apr-92 11 1 86.60 346.03 381.11 27 17 14 30 12.78
92-04B 30-Apr-92 11 1 73.67 264.83 339.85 47 31 14 30 33.02
92-05 12-May-92 11 1 84.20 330.95 372.54 26 15 10 35 15.67
92-06 26-May-92 11 1 87.33 350.61 382.48 24 36 13 5 11.52
92-08 09-Jun-92 11 81.67 315.07 353.72 25 25 10 6 15.32
92-09 23-Jun-92 11 80.73 309.16 349.76 26 7 9 47 16.33
92-10 30-Jun-92 11 1 79.27 299.99 341.41 26 47 9 40 17.12
92-11 14-Jul-92 11 1 78.27 293.71 321.91 21 36 9 28 12.13
92-12 28-JUI-92 11 1 82.40 319.65 357.83 24 56 10 0 14.93
92-13 11-Aug-92 11 1 73.93 266.46 297.08 25 52 11 28 14.40
92-14 25-Aug-92 11 2 74.93 272.74 299.41 22 24 10 3 12.35
92-15 08-Sep-92 11 1 65.33 212.45 229.24 22 48 12 44 10.07
92-17 22-Sep-92 11 1 76.80 284.48 314.55 23 0 9 42 13.30
92-18 06-Oct-92 11 1 78.00 292.02 321.06 24 34 12 1 12.55
92-19 27-Oct-92 11 1 73.00 260.62 331.10 43 16 11 35 31.68
92-20 03-NOV-92 11 1 75.73 277.76 313.25 26 5 10 10 15.92
92-21 17-NOV-92 11 1 71.87 253.52 337.23 49 34 11 48 37.77
92-22 01-Dec-92 11 1 74.20 268.15 356.60 49 11 11 27 37.73
92-23 15-Dec-92 11 1 69.87 240.96 313.81 47 8 12 10 34.97
92-24 30-Dec-92 11 2 77.80 290.76 315.00 22 56 12 20 10.60
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92-11 14-Jul-92 12 1 68.27 230.91 255.55 25 36 12 11 13.42
92-12 28-JUI-92 12 1 73.53 263.95 300.76 28 41 11 24 17.28
92-13 ll-Aug-92 12 2 73.13 261.44 296.22 29 52 13 20 16.53
92-14 25-Aug-92 12 1 74.33 268.97 292.79 25 39 14 25 11.23
92-15 08-Sep-92 12 2 63.00 197.82 219.42 26 33 12 50 13.72
92-17 22-Sep-92 12 2 71.53 251.39 287.10 28 30 10 55 17.58
92-18 06-Oct-92 12 1 76.73 284.04 314.50 27 49 14 20 13.48
92-19 27-Oct-92 12 1 65.73 214.96 275.17 46 16 13 35 32.68
92-20 03-NOV-92 12 1 72.87 259.80 295.96 28 50 11 35 17.25
92-21 17-NOV-92 12 2 72.73 258.92 340.66 47 19 11 0 36.32
92-22 01-Dec-92 12 1 69.80 240.52 325.30 51 41 11 43 39.97
92-23 15-Dec-92 12 1 64.67 208.31 281.02 49 38 10 0 39.63
92-23 15-Dec-92 12 2 65.93 216.22 292.25 49 53 10 0 39.88
92-24 30-D6C-92 12 2 72.80 259.36 288.88 25 26 11 10 14.27
92-29 12-Jan-93 12 1 69.87 240.96 268.15 26 7 11 58 14.15
93-2 26-Jan-93 12 1 66.07 217.10 228.74 18 40 11 45 6.92
93-2 26-Jan-93 12 1 68.00 229.22 241.06 18 25 11 45 6.67
93-3 09-Feb-93 12 1 67.13 223.76 245.92 25 44 13 14 12.50
93-3 09-F@b-93 12 1 74.07 267.34 294.37 25 59 13 14 12.75
93-4 24-Feb-93 12 1 69.40 238.01 266.33 26 18 11 25 14.88
93-4 24-Feb-93 12 2 80.27 306.27 343.37 26 33 11 25 15.13
93-5 09-Mar-93 12 1 71.73 252.64 288.10 26 23 9 0 17.38
93-6 23-Mar-93 12 1 69.13 236.32 254.47 21 48 12 0 9.80
93-7 07-Apr-93 12 1 62.87 197.00 259.00 47 32 11 19 36.22
93-7 07-Apr-93 12 2 69.13 236.32 311.27 47 47 11 19 36.47
93-8 19-Apr-93 12 1 68.20 230.47 308.98 49 53 11 5 38.80
93-8 19-Apr-93 12 2 69.73 240.08 322.47 50 8 11 5 39.05

































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCI/L pCI/L HOURS MIN HOURS MIN TIME
93-9 05-May-93 12 2 72.07 254.78 298.84 31 39 10 32 21.12
93-10 18-May-93 12 1 78.73 296.60 327.58 24 45 11 36 13.15
93-10 18-May-93 12 2 69.73 240.08 265.66 25 0 11 36 13.40
93-11 01-Jun-93 12 1 70.40 244.29 261.58 23 56 14 53 9.05
93-14 16-Jun-93 12 2 83.27 325.11 365.87 28 28 12 50 15.63
93-12 30-Jun-93 12 1 67.60 226.71 251.27 26 37 13 0 13.62
93-13B 07-Jul-93 12 1 67.53 226.27 300.37 49 7 11 37 37.50
93-13A 07-Jul-93 12 1 73.07 261.06 295.79 28 9 11 37 16.53
93-13A 07-Jul-93 12 2 77.07 286.18 324.86 28 24 11 37 16.78
93-13B 07-Jul-93 12 2 68.67 233.43 310.46 49 22 11 37 37.75
93-13a 13-Jul-93 12 1 74.53 270.23 296.69 25 47 13 25 12.37
93-15 03-Aug-93 12 1 77.53 289.07 317.30 25 30 13 10 12.33
93-16 11-Aug-93 12 1 70.47 244.73 322.88 48 41 12 0 36.68
93-17 24-Aug-93 12 1 66.67 220.87 247.40 26 36 11 35 15.02
93-18 08-Sep-93 12 1 68.93 235.06 258.89 25 32 12 45 12.78
93-19 21-Sep-93 12 2 76.20 280.71 310.97 26 38 13 5 13.55
93-20 05-Oct-93 12 1 77.80 290.76 323.97 25 4 10 45 14.32
93-21 19-Oct-93 12 1 76.80 284.48 327.07 30 58 12 30 18.47
93-21 19-Oct-93 12 2 73.47 263.57 303.60 31 13 12 30 18.72
93-22 26-Oct-93 12 2 72.00 254.34 282.18 25 21 11 36 13.75
93-23 16-NOV-93 12 1 76.73 284.04 312.02 25 46 13 20 12.43
93-23 16-NOV-93 12 2 73.53 263.95 290.49 26 1 13 20 12.68
93-24 30-NOV-93 12 2 79.27 299.99 333.46 25 35 11 35 14.00
93-24 14-Dec-93 12 1 75.13 274.00 310.99 26 41 9 55 16.77
93-24 14-Dec-93 12 2 83.40 325.93 370.64 26 56 9 55 17.02
93-25 28-Dec-93 12 1 78.87 297.48 320.38 25 4 15 15 9 82
93-25 28-Dec-93 12 2 82.87 322.60 348.09 25 19 15 15 10.07
























lO oo CO in t o CO o CN in CN h - CN i n CN N b - 00 h - CN CO o 00 00 00 CNo> CO CO CO oo T— CO ( 3 CN h - O T— CO oo CN CN O) i n h - i n T — CN ■N" «cr CO
CN CO CO CN Cvi cd 00 ■N" cd a i O i n in cd N CN N CN CN CN od cd o N"t — T — CO ■N" CO i n CN T— m CO CO in T — T—
ur> i n i n i n i n i n o o o CO o O o o o O m in i n N h - t o CN in i n
m ■N- ■N" •N" i n i n ■N" "N" ■N* CN T — T—
CN CN CN CN CN CN CO CN o o O o to a> t o CO CO CO CO CO to CO CO ■N" T—T— T- T — •r- T— T — T— T— T ~ T - T -
CN 00 CO 00 CO CO G) eo CO 00 o> oo CN CO CN CO t o h - oo o o i n
CO CN CO i n i n CN NT CN CN NT t o in CO in ■N" i n
i n CO CO i n i n O o> o CO oo CO O CO CO CO CO CO in i n
CN CN CN CN CN CN CN t o CN CN ■N" i n CN •N- CN ■N" CN CN CN CN CN CN
CO in O 00 i n CO CO OO OO O T — o CO CO CO ■N‘ a> CO CO CO CO ■N" in
t o in in CO o> o> oo ■N- 00 i n <31 o in CN CO CO C3> 9 CO o t o CO
o to cd i n xsr ed ai cd t d CN OC) CD cd i n i n od in i n cd ■N" cd CN cd od
t o o o CO o Oi CN m I '- o o CN o> CO CO CO oo t o o T — 'N'
t o CN CO CO t o CO CN CO CN CO CO CO CN CO CO ■N" •N- ■N" t o " t r V M- ■N" ■N* N-
i n •N" T— i n CO h - i n O ) h - O CO 0 0 o > i n CO CO o CO i n N o m m CO
h - CN m ■N; CN T T i n T— N ■N* OO CO CO CO t o t 3 i n ' T t o o o CN
c d c d T - i n i d C 3 c d o d CN c d cd t d ■N" i n c d cv i CD i n cd i n t d cd
CN h - oo CN CD CO 0 0 ■N" i n CO N CO CO o > m O i a> N N o
CO CN CN CO CN CN CN CN CN CN CN CN CN CN CN CN CO CO CN CO CO CO CO CO CO CO •N"
CO h - CO h - o CO o o CO r ^ r>~ CO r - o O o IV. CO o CO rv. O CO o <2 O
i n 00 i n oo o CO CO ■N" CN i n CN oo r>- oo N" N* CN CO %— 00 rv N" rv CO CO TT
cd cd i n in 1̂ i n cd cd cd cd CN cd od i n cd td Cvi i n i n NT t d t3 9 i d00 oo CO h - h» h - h- CO r~. r - oo O i rv oo oo O) OO O) O i a> O)
CN T~ CN CN CN CN CN CN CN CN CN CN T— CN r— CN
CN CN CN CN CN CN
N- ■N- ■N" N-
o> a> t3) 0» CX> o>I
C c c A A Ato to to 0> 0> fD
-p -p LL LL LL
in îèi o6 in inT- CN CN O T- T—
o > o > a » o > o > o > o > a >
o  o
9 1 1 9 9 9 ? m1 9 9 9 <o! 9
3 S z z z z z z z Z Z s z I
CN
T — T — T — V — V - T — f - T — T -
N " CN CN CN CN CN CN CN CN
9 O) 9 a> 9 o > 9 o > 9iL l i L - l i
o . Q . a. o . Q . Q . Q .  C L
-? < < <Ç < < < <
( V . o o O o O O
CN T — t o CO CO CO CO CO
< < < o 00 0 0 < a
CO CO N " N" N-
1 9 o O o 9 9 9 9
CN CN CN CN CN CN CN CNa> tJ> O) O i O ) o > O) o>





m  (D 00 OO
9 9 9 9
CN CN CN CN

















































92-09 23-Jun-92 14 2 93.20 387.47 436.27 26 22 10 40 15.70
92-10 30-Jun-92 14 1 86.27 343.95 387.71 27 2 11 11 15.85
92-11 14-Jul-92 14 1 85.60 339.75 370.07 21 51 10 32 11.32
92-12 28-Jul-92 14 1 85.80 341.00 380.05 25 11 10 50 14.35
92-13 11-Aug-92 14 1 86.47 345.21 392.22 29 22 12 28 16.90
92-14 25-Aug-92 14 80.93 310.42 339.06 22 39 10 58 11.68
92-15 OB-Sep-92 14 1 72.53 257.67 280.45 23 3 11 50 11.22
92-17 22-Sep-92 14 1 83.20 324.67 354.37 23 15 11 40 11.58
92-18 06-Oct-92 14 1 81.33 312.93 349.16 24 49 10 19 14.50
92-18 06-Oct-92 14 85.07 336.42 376.07 25 4 10 19 14.75
92-19 27-Oct-92 14 1 75.13 274.00 350.82 43 31 10 48 32.72
92-20 03-NOV-92 14 1 88.27 356.51 400.80 26 20 10 50 15.50
92-21 17-NOV-92 14 1 74.00 266.90 356.91 49 49 11 21 38.47
92-22 01-Dec-92 14 1 85.40 338.49 455.10 49 26 10 15 39.18
92-23 15-Dec-92 14 76.33 281.53 371.06 47 23 10 50 36.55
92-24 30-Dec-92 14 88.07 355.26 387.89 23 11 11 33 11.63
92-29 12-Jan-93 14 1 76.07 279.90 309.37 23 52 10 37 13.25
93-2 26-Jan-93 14 1 83.53 326.75 347.63 19 10 10 58 8.20
93-2 26-Jan-93 14 1 75.33 275.25 292.29 18 55 10 58 7.95
93-3 09-Feb-93 14 1 91.80 378.68 424.33 26 14 11 10 15.07
93-3 09-Feb-93 14 78.33 294.09 330.17 26 29 11 10 15.32
93-4 24-Feb-93 14 1 85.13 336.79 378.78 26 48 11 15 15.55
93-4 24-Feb-93 14 2 85.13 336.79 379.49 27 3 11 15 15.80
93-5 09-Mar-93 14 1 86.27 343.95 386.05 26 38 11 21 15.28
93-6 23-Mar-93 14 1 76.87 284.92 310.90 22 3 10 30 11.55
93-6 23-Mar-93 14 2 73.80 265.64 290.41 22 18 10 30 11.80
93-7 07-Apr-93 14 1 72.67 258.55 341.50 48 2 11 12 36.83

















































CM s <30 O tr> to UO UOT- <30 o> T-uo o o o oCO 8 NCO UO COUO UOUO UOUO XT T—Ml- UO 8 8
O O C M O O C M O O C O C O C O T- o  CO eg c\i T- ( N t - O O O C M C M ' S - C O C O
CO ^  
CO UO
lO  T -  CO CM N .  0> CM 
^  T— ^  UO CO CO UO
CM t ^ UO CO T - 
T f UO UO
CD r ^ c o o o o o c o c o T - o u o ^ T f  
t T U O t — C M C O t — COUO %- CO
<30
O T - U 0 T j '0 0 C D < 3 > C 0 < 3 0 0 0 C D C 0 U 0 0 0 C D h ~ U 0 C D U 0 T - U 0 C D C 0 U 0 C D f ^ U 0 U 0
lO C O C M C M C M C M -^ C M ^ C M C M C M C M 'M ’ C M C M C M C M C M C O C M C M C M C M C M C M C M C M
<30 <30 CM CO CO CO h . CM UO CO CO UO 0 0 o h - UO CO CO CM <30 CO
o CO CO o e - . CM r - o o o o o UO CM h - u o o r - CM o c p CO i n
l < UÔ ai 0 0 T - o CM UÔ r o d o d <3> ■M" U3 cd M- i d ( 3 C3 u > T— UÔ CM
o 'r - UO o co CO CO UO UO CO CM T— o o CO o CO T - UO CO 0 » CO CO 0 0
•M* c o CO CO CO T f ■M- T f T T TT CO CO CO CO CO ■M" T f CO 'd - CO
CM N u> a> h - CM UO O) o CO <3 CM UO CM CO CO <30 UO C30 T~ CM
CO CO <30 CM O ) UO in CO N IT- CO h - oo 1 ^ o op CO T— oo 00 <3 <30 UOcd cd cd ■M- cd CM in ai cd ■M-cd CM CM od od cd od o cd cd in CM CTÔ odo CO CM o <30 UO o M- o oo h - N 1 ^ CO M" CO <3 CO <3 UO CTO <30 h - M-
CO CM CO CM CM CO CO CO CO CO CO CM CM CO CO CO CO CO CO CO CO CO CO













1^ É odts- i n<30 É É 8 <30 g É i t % i nCO i noo <3<30 É É i n<30 & odCO s <30
CM CM CM CM CM CM CM X— CM T** CM CM CM CM CM CM T— CM
CO CO CO
o> o> o>












CO CO CO CO CO CO
<30 <30 <30 < 3 <30 <30
_L 1 1
3 3 3 3 3
- p - p - p - o —}
|S - f s . |S- IS. cd cd
CO o <3 < 3 T - T -
CO < CO < <D
CO CO CO CO CO CO
T—
cd cd cd cd cd cd
<30 <30 <30 <30 <30 <30
CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO
<? cp cp <30 <30 <30 <30 <30 <30 <30 <30 <30 cp cp <30 cp








UO<3<30 s CD cdT— cdCO cdCO cdCM 8
in CO IS . fs. CO <30 <3 CM CO CO UO in
T— CM CM CM CM CM
cd cd cd cd cd cd cd cd cd CO CO CO cd CO CO cd
<30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30






















i n CM r> - CM M - CM CO CO N CM CM t o CM O o 0 0 m i n CM |S . CM OO CM OO i n CM
h*- CM o o O h - h * < - O o > CM c n o o ■O' CO o > CM T - i n i n o o t o
CM i n i n t o " I f < o 0 0 i n i n t o CO N t D CD ■M- i n i n <D T — t o t o i n CM CMCO T — T - T ~
CM i n i n o O i n CM O o o i n o O o i n i n t o t o CM 0 0 o o i n CD o > o t o t o
CM CM V - CM ■M* i n CO CO CO CM CO i n i n i n T - t o CM CM
0 0 t — T— T— CM O T — o > o > 0 0 o o CM - t r CM CM CM CM
T - T ~ T— T—
h . o o CO a> -M- o o K— 's r oo CO t o t o CO ■M" CO CD o h - h - t o t o N M " CO o i n
'»<• CO i n i n CO m CO CM CM CO CM CM i n CO T f
lO CO t o "O’ i n t o i n o i n ■O' o t o 00 CO i n CD t o h - CM CM i n t o CM t o T f
CM CM CM CM CM CM CM CO CM CM CM i n CM ■O' CM CM CM CM CM CM CM CM CM CM CM CM CM
t o i n t o N T - h - i n t o c n o o o CM t o o 00 o o i n CM •M- i n o O o o
i n O i o t o o > CO '« r i n CD t o ■O' o o t o t o cn CO i n CD ■O' CD cn V
i n S M r o d ai cn td ai td id td T— td i n N td td i n o d ai i no ■cr CO cn CD OO oo o o o cn 00 CO CO V— CM CO CM CD o
■O’ t o to CO CO CM CO t o ■M- CO t o ■M- ' i r CO -«r CO "O' CO CO CO
oo CM cn in oo in CD in cn cn in CD cn to o to T— in in in 5 CD in
CO in h- to to CD CO o 00 in cn in o h» o o <J> m O) to o "M" CDcd CM cn od td od td td od td ai CM tn od d CM N-’ cnto cn o in in CO in CO in in •M" O in to to in 00 to o o o oo cn to to
CO to CO CO CO CO CM to CO CO CO to CO to CO CO CO CO to CO to CO CO CM CO to
§ § ? s § 8 s CM 00 § S 8 t o CM S § s 8 to h -oo s M.CM COCO
É É § oo oo s CM inoo odCO cdoo É ai É s 8 odoo tdcn 8 s inCX> 8 S CMcn s odn - i nCO É













•i- ^  i  i  it o  t o  O .  C l Q . TO
•M- Tf  "M" "M- -M" ^  ^
< 3 > c » 0 > 0 ) 0 > a > 0 ) C J > a > c 7 5 0 5 0 > 0 > c f > o
t o t o t o t o t o CD CD t o t o t o
T— X— 7—
r t CM CM CM CM CM CM CM CM CM CM
c n ? c p cn cn o > cn cn 9 ? a i
c s ? c c c 3 ^ 5 o > 05 &3 w 3 3 3 —3 —5 3 3 $
g
5
ÈésCM 3CO 448 T “ i :i nCM ( / )CDo
CM CD oo a i o CM t o ■M- i n
o o o T - T“ T -
CM CM CM CM CM CM CM CM CM CM







































DATA WELL SAMPLE RAW CORRECTED RUNTIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCI/L HOURS MIN HOURS MIN TIME
94-12 27-Jun-94 16 1 90.60 371.15 402.19 23 58 13 20 10.63
94-12 27-Jun-94 16 2 91.13 374.47 406.57 24 13 13 20 10.88
92-03A 14-Apr-92 17 1 112.00 505.54 637.42 38 56 8 15 30.68
92-03B 14-Apr-92 17 1 94.00 392.50 622.42 69 17 6 15 61.03
92-03B 14-Apr-92 17 1 95.60 402.55 639.56 69 32 8 15 61.28
92-03A 14-Apr-92 17 1 115.20 525.63 661.51 38 41 8 15 30.43
92-04C 30-Apr-92 17 1 101.40 438.97 719.83 74 58 9 30 65.47
92-04B 30-Apr-92 17 1 107.20 475.39 643.20 49 31 9 30 40.02
92-04A 30-Apr-92 17 1 118.00 543.22 630.79 29 17 9 30 19.78
92-05 12-May-92 17 1 138.00 668.82 714.97 23 30 14 40 8.83
92-06 26-May-92 17 1 126.33 595.53 668.67 28 36 13 16 15.33
92-08 09-Jun-92 17 1 137.60 666.30 774.01 29 40 9 50 19.83
92-09 23-Jun-92 17 1 134.80 648.72 762.27 30 22 9 1 21.35
92-10 30-Jun-92 17 1 133.00 637.42 706.03 22 47 9 15 13.53
92-11 14-Jul-92 17 2 125.67 591.38 670.65 25 51 9 12 16.65
92-12 28-Jul-92 17 1 125.87 592.64 688.96 28 56 9 0 19.93
92-12 28-Jul-92 17 2 131.40 627.37 730.62 29 11 9 1 20.17
92-13 11-Aug-92 17 2 119.93 555.34 648.12 30 7 9 40 20.45
92-14 25-Aug-92 17 1 121.33 564.13 623.84 25 54 12 35 13.32
92-15 08-Sep-92 17 2 117.27 538.63 608.83 26 48 10 35 16.22
92-17 22-Sep-92 17 1 126.67 597.66 670.64 28 45 13 30 15.25
92-17 22-Sep-92 17 2 127.80 604.76 679.89 29 0 13 30 15.50
92-18 06-Oct-92 17 1 122.27 570.03 653.81 28 4 9 55 18.15
92-19 27-Oct-92 17 1 109.67 490.91 650.94 46 31 9 10 37.35
92-20 03-NOV-92 17 1 107.60 477.91 555.85 29 5 9 5 20.00
92-21 17-NOV-92 17 2 109.80 491.72 649.40 47 34 10 45 36.82

































DATA WELL SAMPLE RAW










92-23 15-Dec-92 17 1 108.00 480.42 650.57 50 8 10 0 40.13
92-24 30-Dec-92 17 1 89.00 361.10 409.60 25 41 9 0 16.68
92-29 12-Jan-93 17 1 120.47 558.73 635.86 26 22 9 15 17.12
93-2 26-Jan-93 17 1 110.73 497.56 533.44 19 40 10 27 9.22
93-2 26-Jan-9 3 17 1 106.67 472.07 505.15 19 25 10 27 8.97
93-3 09-Feb-93 17 1 117.60 540.71 608.26 26 44 11 9 15.58
93-3 09-Feb-93 17 2 122.53 571.67 644.30 26 59 11 9 15.83
93-4 24-Feb-93 17 1 127.60 603.51 692.55 27 18 9 5 18.22
93-5 09-Mar-93 17 1 117.87 542.40 603.52 26 53 12 45 14.13
93-5 09-Mar-93 17 2 122.00 568.34 633.57 27 8 12 45 14.38
93-6 23-Mar-93 17 1 109.73 491.28 541.84 22 33 9 35 12.97
93-6 23-Mar-93 17 2 114.27 519.79 574.37 22 48 9 35 13.22
93-7 07-Apr-93 17 2 110.60 496.75 664.52 48 17 9 46 38.52
93-8 19-Apr-93 17 2 102.93 448.58 613.60 50 53 9 25 41.47
93-9 05-May-93 17 1 119.73 554.08 659.39 32 9 9 7 23.03
93-9 05-May-93 17 2 125.53 590.51 704.07 32 24 9 7 23.28
93-10 18-May-93 17 2 130.87 624.04 683.69 25 30 13 25 12.08
93-11 01-Jun-93 17 1 102.33 444.81 496.06 24 26 10 0 14.43
93-14 16-Jun-93 17 1 131.40 627.37 722.66 28 58 10 15 18.72
93-12 30-Jun-93 17 1 124.27 582.59 637.64 27 7 15 10 11.95
93-13B 07-Jul-93 17 1 116.33 532.73 722.23 50 7 9 50 40.28
93-13A 07-Jul-93 17 1 139.67 679.30 786.03 29 9 9 50 19.32
93-138 07-Jul-93 17 2 118.40 545.73 741.25 50 22 9 50 40.53
93-13A 07-Jul-93 17 2 141.93 693.50 803.97 29 24 9 50 19.57
93-13a 13-Jul-93 17 1 141.53 690.99 774.09 26 32 11 30 15.03
93-13a 13-Jul-93 17 2 137.20 663.79 745.03 26 47 11 30 15.28
93-15 03-Aug-93 17 1 141.87 693.12 781.19 26 0 10 10 15.83
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92-15 08-S©p-92 18 2 67.33 225.01 246.39 23 18 11 17 12.02
92-17 22-Sep-92 18 2 73.73 265.20 289.09 25 0 13 35 11.42
93-16 11-Aug-93 18 1 72.53 257.67 338.24 49 26 13 25 36.02
93-16 11-Aug-93 18 2 72.67 258.55 340.04 49 41 13 25 36.27
92-05 12-May-92 19 1 69.13 236.32 261.69 23 45 10 15 13.50
92-08 09-Jun-92 19 2 70.80 246.80 286.08 29 55 10 22 19.55
92-10 30-Jun-92 19 1 66.33 218.73 241.97 23 2 9 40 13.37
92-11 14-Jul-92 19 1 70.80 246.80 279.32 26 6 9 43 16.38
92-12 28-Jul-92 19 1 65.07 210.82 245.30 29 26 9 23 20.05
92-13 11-Aug-92 19 1 64.20 205.36 238.61 30 22 10 30 19.87
92-14 25-Aug-92 19 1 68.80 234.24 264.31 26 9 10 10 15.98
92-22 01-Deo92 19 1 70.87 247.24 340.59 52 11 9 47 42.40
93-12 30-Jun-93 19 2 57.93 165.98 182.58 27 22 14 45 12.62
93-13a 13-Jul-93 19 2 71.40 250.57 280.35 27 2 12 10 14.87
93-15 03-Aug-93 19 1 65.60 214.15 243.49 26 15 9 15 17.00
93-15 03-Aug-93 19 2 61.53 188.59 214.84 26 30 9 15 17.25
93-16 11-Aug-93 19 1 59.07 173.14 234.70 49 56 9 40 40.27
93-18 08-Sep-93 19 1 60.93 184.82 207.31 26 17 11 5 15.20
93-18 08-Sep-93 19 2 59.33 174.77 196.41 26 32 11 5 15.45
93-19 21-Sep-93 19 2 60.80 184.00 210.75 27 38 9 40 17.97
93-20 05-Oct-93 19 1 65.40 212.89 234.24 25 49 13 10 12.65
93-20 05-Oct-93 19 2 66.40 219.17 241.61 26 4 13 10 12.90
93-21 19-Oct-93 19 2 63.53 201.15 236.86 31 58 10 20 21.63
93-22 26-Oct-93 19 2 64.67 208.31 234.15 26 6 10 37 15.48
93-23 16-NOV-93 19 2 68.47 232.17 264.92 27 1 9 33 17.47
93-24 30-NOV-93 19 1 65.67 214.59 236.88 26 35 13 30 13.08
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DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCI/L HOURS MIN HOURS MIN TIME
92-05 12-May-92 20 1 81.60 314.63 343.70 26 45 15 3 11.70
92-06 26-May-92 20 1 87.00 348.54 397.35 28 51 11 30 17.35
92-08 09-Jun-92 20 1 80.33 306.65 335.67 26 25 14 27 11.97
92-09 23-Jun-92 20 1 75.67 277.39 335.43 26 52 1 43 25.15
92-09 23-Jun-92 20 77.13 286.56 347.17 27 7 1 43 25.40
92-10 30-Jun-92 20 1 79.73 302.88 357.29 23 17 1 25 21.87
92-11 14-Jul-92 20 1 78.47 294.97 317.36 22 36 12 55 9.68
92-12 28-Jul-92 20 1 81.40 313.37 345.23 25 41 12 52 12.82
92-12 28-JUI-92 20 82.00 317.14 350.04 25 56 12 52 13.07
92-13 11-Aug-92 20 1 84.33 331.77 362.70 26 22 14 34 11.80
92-13 11-Aug-92 20 81.80 315.88 345.99 26 37 14 34 12.05
92-15 08-Sep-92 20 1 71.00 248.06 276.25 23 33 9 18 14.25
92-17 22-Sep-92 20 1 78.40 294.53 318.52 25 15 14 53 10.37
92-18 06-Oct-92 20 1 69.93 241.34 272.86 25 19 9 4 16.25
92-19 27-Oct-92 20 1 65.87 215.84 280.00 43 46 9 19 34.45
92-20 03-NOV-92 20 1 79.93 304.14 339.90 26 35 11 52 14.72
92-21 17-NOV-92 20 1 74.00 266.90 364.67 50 4 8 45 41.32
92-22 01-Dec-92 20 1 71.33 250.13 340.56 49 41 8 50 40.85
92-23 15-Dec-92 20 1 66.13 217.48 290.93 47 38 9 7 38.52
92-23 15-Dec-92 20 69.33 237.57 318.41 47 53 9 7 38.77
92-24 30-Dec-92 20 76.53 282.79 315.92 23 26 8 46 14.67
92-29 12-Jan-93 20 1 72.67 258.55 284.58 24 7 11 25 12.70
93-2 26-Jan-93 20 1 72.20 255.59 277.22 20 10 9 25 10.75
93-2 26-Jan-93 20 1 73,60 264.39 286.21 19 55 9 25 10.50
93-3 09-Feb-93 20 1 83.87 328.88 362.41 27 14 14 23 12.85
93-3 09-Feb-93 20 2 81.00 310.86 343.20 27 29 14 23 13.10
93-4 24-Feb-93 20 1 84.00 329.70 365.93 27 33 13 45 13.80

































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCI/L HOURS MIN HOURS MIN TIME
93-5 09-Mar-93 20 1 76.53 282.79 312.40 27 23 14 12 13.18
93-6 23-Mar-93 20 1 62.73 196.12 217.76 23 3 9 12 13.85
93-6 23-Mar-93 20 2 69.33 237.57 264.27 23 18 9 12 14.10
93-7 07-Apr-93 20 1 70.13 242.60 327.03 48 32 9 0 39.53
93-7 07-Apr-93 20 2 67.60 226.71 306.19 48 47 9 0 39.78
93-8 19-Apr-93 20 1 71.53 251.39 345.74 51 8 8 57 42.18
93-8 19-Apr-93 20 2 63.87 203.28 280.11 51 23 8 57 42.43
93-9 05-May-93 20 1 74.33 268.97 322.20 32 39 8 45 23.90
93-9 05-May-93 20 2 65.80 215.40 258.52 32 54 8 45 24.15
93-10 18-May*93 20 1 81.53 314.19 342.06 25 45 14 30 11.25
93-11 01-Jun-93 20 2 81.40 313.37 341.43 24 41 13 20 11.35
93-14 16-Jun-93 20 1 81.07 311.30 363.44 29 13 8 43 20.50
93-14 16-Jun-93 20 2 79.93 304.14 355.76 29 28 8 43 20.75
93-12 30-Jun-93 20 1 70.80 246.80 271.83 27 37 14 50 12.78
93-13B 07-Jul-93 20 1 74.60 270.67 354.90 50 37 14 45 35.87
93-13A 07-Jul-93 20 1 85.40 338.49 378.82 29 39 14 45 14.90
93-13B 07-Jul-93 20 2 82.80 322.16 423.23 50 52 14 45 36.12
93-13A 07-Jul-93 20 2 83.93 329.26 369.18 29 54 14 45 15.15
93-13a 13-Jul-93 20 1 80.07 305.02 349.71 27 17 9 11 18.10
93-15 03-Aug-93 20 2 91.47 376.61 415.47 26 45 13 45 13.00
93-16 11-Aug-93 20 2 77.93 291.58 381.80 50 11 14 30 35.68
93-17 24-Aug-93 20 1 72.27 256.03 291.53 27 36 10 25 17.18
93-18 08-S6p-93 20 1 72.47 257.29 292.18 26 47 9 57 16.83
93-19 21-Sep-93 20 2 78.13 292.84 336.89 27 53 9 20 18.55
93-20 05-Oct-93 20 1 83.60 327.19 369.92 26 19 10 4 16.25
93-21 19-Oct-93 20 1 75.27 274.87 327.82 32 13 8 54 23.32
93-22 26-Oct-93 20 1 79.93 304.14 334.93 26 21 13 35 12.77
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92-09 23-Jun-92 21 2 86.00 342.26 391.96 27 22 9 25 17.95
92-10 30-Jun-92 21 1 77.87 291.20 334.12 27 32 9 20 18.20
92-10 30-Jun-92 21 2 83.33 325.49 374.13 27 47 9 21 18.43
92-11 14-JUI-92 21 1 81.53 314.19 348.58 22 51 9 6 13.75
92-12 28-Jul-92 21 1 81.40 313.37 354.93 26 11 9 42 16.48
92-13 11-Aug-92 21 2 80.07 305.02 343.43 26 52 11 10 15.70
92-14 25-Aug-92 21 2 78.47 294.97 327.05 23 24 9 44 13.67
92-15 08-Sep-92 21 1 71.73 252.64 273.84 23 48 13 8 10.67
92-17 22-Sep-92 21 1 81.67 315.07 356.58 25 30 9 7 16.38
92-18 06-Oct-92 21 1 85.27 337.67 373.65 25 34 12 10 13.40
92-18 06-Oct-92 21 2 76.07 279.90 310.30 25 49 12 10 13.65
92-19 27-Oct-92 21 1 72.00 254.34 323.93 44 1 12 0 32.02
92-20 03-NOV-92 21 1 82.07 317.58 360.96 26 50 9 53 16.95
92-21 17-NOV-92 21 1 68.80 234.24 310.53 50 19 13 0 37.32
92-22 01-Dec-92 21 1 78.40 294.53 394.25 49 56 11 20 38.60
92-23 15-Dec-92 21 1 77.47 288.69 377.78 48 8 12 32 35.60
92-24 30-Dec-92 21 1 81.47 313.81 340.83 23 41 12 45 10.93
92-29 12-Jen-93 21 1 80.93 310.42 346.14 24 22 9 57 14.42
93-2 26-Jan-93 21 1 79.80 303.32 321.01 20 40 13 10 7.50
93-2 26-Jan-93 21 1 80.20 305.83 323.05 20 25 13 10 7.25
93-3 09-Feb-93 21 1 83.67 327.63 376.11 27 44 9 28 18.27
93-3 09-Feb-93 21 2 77.07 286.18 329.15 27 59 9 28 18.52
93-4 24-Feb-93 21 1 89.87 366.56 421.71 28 3 9 30 18.55
93-4 24-Feb-93 21 2 82.73 321.72 370.82 28 18 9 30 18.80
93-5 09-Mar-93 21 1 80.47 307.53 353.48 27 38 9 12 18.43
93-6 23-Mar-93 21 2 72.53 257.67 281.69 23 33 11 45 11.80
93-7 07-Apr-93 21 1 74.53 270.23 352.10 49 2 14 0 35.03
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92-09 23-Jun-92 23 1 88.07 355.26 405.78 27 37 10 1 17.60
92-10 30-Jun-92 23 1 92.93 385.78 442.25 28 2 9 57 18.08
92-11 14-Jul-92 23 1 87.13 349.35 386.48 23 6 9 44 13.37
92-12 28-Jul-92 23 1 87.80 353.56 399.69 26 26 10 12 16.23
92-13 11-Aug-92 23 2 80.87 310.04 348.25 27 7 11 44 15.38
92-14 25-Aug-92 23 2 81.67 315.07 348.59 23 39 10 16 13.38
92-15 08-Sep-92 23 2 78.00 292.02 318.44 24 3 12 35 11.47
92-17 22-Sep-92 23 1 88.73 359.40 403.80 25 45 10 20 15.42
92-18 06-Oct-92 23 1 77.33 287.81 320.28 26 4 11 55 14.15
92-19 27-Oct-92 23 1 80.67 308.79 395.47 44 16 11 31 32.75
92-20 03-NOV-92 23 1 81.53 314.19 356.57 27 5 10 20 16.75
92-20 03-NOV-92 23 2 83.67 327.63 372.52 27 20 10 20 17.00
92-21 17-NOV-92 23 2 69.00 235.50 315.79 50 34 11 44 38.83
92-22 01-Dec-92 23 1 75.87 278.64 373.17 50 11 11 31 38.67
92-23 15-Dec-92 23 1 70.20 243.03 319.92 48 23 12 0 36.38
92-24 30-Dec-92 23 1 71.67 252.27 275.54 23 56 12 15 11.68
92-29 12-J 80-93 23 1 79.67 302.51 337.19 24 37 10 15 14.37
93-2 26-Jan-93 23 1 79.73 302.90 323.85 21 10 12 19 8.85
93-2 26-Jan-93 23 1 84.07 330.14 352.30 20 55 12 19 8.60
93-3 09-Feb-93 23 1 83.80 328.44 376.24 28 14 10 15 17.98
93-3 09-Feb-93 23 2 79.60 302.07 346.68 28 29 10 15 18.23
93-4 24-Feb-93 23 1 84.00 329.70 378.82 28 33 10 10 18.38
93-4 24-Feb-93 23 2 76.07 279.90 322.21 28 48 10 10 18.63
93-5 09-Mar-93 23 1 85.67 340.19 391.95 27 53 9 8 18.75
93-6 23-Mar-93 23 1 78.27 293.71 322.97 23 48 11 14 12.57
93-6 23-Mar-93 23 2 77.40 288.25 317.56 24 3 11 14 12.82
93-7 07-Apr-93 23 1 70.27 243.47 320.54 49 32 13 8 36.40
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92-04A 30-Apr-92 25 1 89.73 365.68 399.18 26 32 14 56 11.60
92-05 12-May-92 25 1 80.80 309.60 350.04 28 0 11 45 16.25
92-06 26-May-92 25 1 81.07 311.30 341.53 26 21 14 5 12.27
92-06 26-May-92 25 86.67 346.47 380.83 26 36 14 5 12.52
92-08 09-Jun-92 25 1 81.60 314.63 356.39 27 25 10 55 16.50
92-09 23-Jun-92 25 1 81.53 314.19 359.59 28 7 10 15 17.87
92-10 30-Jun-92 25 1 77.40 288.25 329.78 28 32 10 43 17.82
92-11 14-Jul-92 25 1 79.93 304.14 336.50 23 36 10 13 13.38
92-12 28-Jul-92 25 1 86.67 346.47 391.87 26 56 10 38 16.30
92-13 11-Aug-92 25 1 82.20 318.39 357.90 27 37 12 8 15.48
92-14 25-Aug-92 25 1 80.73 309.16 342.31 24 9 10 40 13.48
92-15 08-Sap-92 25 73.00 260.62 286.86 24 48 12 6 12.70
92-17 22-S@p-92 25 1 82.00 317.14 356.09 26 30 11 10 15.33
92-18 06-Oct-92 25 1 68.80 234.24 262.45 26 34 11 31 15.05
92-19 27-Oct-92 25 1 73.07 261.06 337.47 45 1 11 2 33.98
93-4 24-Feb-93 25 1 75.73 277.76 319.83 29 33 10 53 18.67
93-4 24-Feb-93 25 74.47 269.85 311.31 29 48 10 53 18.92
93-5 09-Mar-93 25 1 79.67 302.51 348.58 28 23 9 37 18.77
93-5 09-Mar-93 25 73.60 264.39 305.23 28 38 9 37 19.02
93-10 18-May-93 25 1 81.73 315.44 353.07 27 0 12 5 14.92
93-11 OI-Jun-93 25 1 81.13 311.67 347.63 26 26 11 59 14.45
93-11 01-Jun-93 25 72.87 259.80 290.32 26 41 11 59 14.70
93-14 16-Jun-93 25 1 77.80 290.76 341.14 31 43 10 34 21.15
93-14 16-Jun-93 25 83.07 323.86 380.69 31 58 10 34 21.40
93-12 30-Jun-93 25 1 79.80 303.32 344.33 28 37 11 50 16.78
93-13a 13-Jul-93 25 1 95.87 404.24 458.31 28 17 11 40 16.62
93-13a 13-Jul-93 25 2 81.93 316.70 359.74 28 32 11 40 16.87































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCi/L HOURS MIN HOURS MIN TIME
93-16 11-Aug-93 25 1 79.33 300.37 347.65 54 41 35 20 19.35
93-17 24-Aug-93 25 1 71.60 251.83 285.15 28 51 12 24 16.45
93-17 24-Aug-93 25 2 77.80 290.76 329.86 29 6 12 24 16.70
93-18 08-S6p-93 25 1 79.80 303.32 342.25 27 47 11 48 15.98
93-19 21-Sep-93 25 1 82.53 320.47 364.71 28 53 11 46 17.12
93-20 05-Oct-93 25 1 86.07 342.70 383.53 27 19 12 25 14.90
93-21 19-Oct-93 25 1 78.40 294.53 348.05 33 43 11 37 22.10
93-21 19-Oct-93 25 2 78.93 297.86 352.65 33 58 11 37 22.35
93-22 26-Oct-93 25 1 85.40 338.49 383.19 27 36 11 11 16.42
94-0 11-Jan-94 25 1 86.27 343.95 383.63 27 47 13 20 14.45
94-0 11-Jan-94 25 2 85.07 336.42 375.93 28 2 13 20 14.70
94-1 25-Jan-94 25 1 79.67 302.51 347.53 29 23 11 1 18.37
94-1 25-Jan-94 25 2 86.00 342.26 393.94 29 38 11 1 18.62
94-2 08-Feb-94 25 1 81.13 311.67 353.67 28 14 11 30 16.73
94-2 08-Feb-94 25 2 84.67 333.91 379.62 28 29 11 30 16.98
94-3 15-Feb-94 25 1 83.60 327.19 372.40 29 8 12 0 17.13
94-3 15-Feb-94 25 2 87.20 349.79 398.88 29 23 12 0 17.38
94-4 08-Mar-94 25 1 86.47 345.21 393.01 28 11 11 1 17.17
94-4 08-Mar-94 25 2 83.07 323.86 369.40 28 26 11 1 17.42
94-5 22-Mar-94 25 2 78.93 297.86 337.57 28 4 11 30 16.57
94-6 05-Apr-94 25 1 77.07 286.18 326.34 27 58 10 35 17.38
94-7 18-Apr-94 25 1 80.07 305.02 344.03 27 21 11 25 15.93
94-7 18-Apr-94 25 2 84.87 335.16 378.75 27 36 11 25 16.18
94-8 02-May-94 25 2 75.20 274.43 384.34 53 1 8 26 44.58
94-9 16-May-94 25 2 84.13 330.51 379.04 28 23 10 15 18.13
94-10 06-Jun-94 25 1 73.67 264.83 359.57 50 39 10 10 40.48






























DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPM8/K pCI/L pCi/L HOURS MIN HOURS MIN TIME
92-038 14-Apr-92 26 1 66.40 219.17 342.56 70 47 11 40 59.12
92-03A 14-Apr-92 26 1 68.73 233.80 290.01 40 11 11 40 28.52
92-04A 30-Apr-92 26 1 81.53 314.19 342.32 24 47 13 26 11.35
92-048 30-Apr-92 26 1 72.00 254.34 322.27 44 46 13 26 31.33
92-04C 30-Apr-92 26 1 70.60 245.55 377.80 70 28 13 26 57.03
92-048 30-Apr-92 26 2 78.33 294.09 373.34 45 1 13 26 31.58
92-04C 30-Apr-92 26 2 69.73 240.08 368.69 70 13 13 26 56.78
92-04A 30-Apr-92 26 2 83.27 325.11 353.55 24 32 13 26 11.10
92-05 12-May-92 26 1 80.60 308.35 345.87 28 15 13 3 15.20
92-06 26-May-92 26 1 82.67 321.35 353.44 26 51 14 15 12.60
92-08 09-Jun-92 26 1 84.53 333.03 377.38 27 40 11 7 16.55
92-08 09-Jun-92 26 78.80 297.04 337.24 27 55 11 7 16.80
92-09 23-Jun-92 26 1 82.20 318.39 364.64 28 22 10 25 17.95
92-10 30-Jun-92 26 1 77.00 285.74 327.11 28 47 10 53 17.90
92-10 30-Jun-92 26 85.73 340.56 390.56 29 2 10 54 18.13
92-11 14-JUI-92 26 1 82.93 322.98 357.48 23 51 10 25 13.43
92-12 28-Jul-92 26 1 72.40 256.85 290.80 27 11 10 45 16.43
92-13 11-Aug-92 26 79.87 303.76 341.67 27 52 12 18 15.57
92-14 25-Aug-92 26 1 74.73 271.48 300.75 24 24 10 51 13.55
92-15 08-Sep-92 26 1 65.87 215.84 238.30 25 3 11 57 13.10
92-17 22-S6p-92 26 76.20 280.71 315.43 26 45 11 19 15.43
92-18 06-Oct-92 26 1 78.87 297.48 336.59 26 49 10 28 16.35
92-19 27-Oct-92 26 1 74.07 267.34 346.55 45 16 10 55 34.35
92-20 03-NOV-92 26 1 79.20 299.55 341.03 27 50 10 40 17.17
92-21 17-NOV-92 26 1 65.33 212.45 287.73 51 4 10 55 40.15
92-22 01-Dec-92 26 1 67.67 227.15 308.06 50 41 10 21 40.33
92-23 15-Dec-92 26 1 68.00 229.22 305.17 48 53 11 0 37.88
















































92-24 30-Dec-92 26 2 74.00 266.90 294.48 24 41 11 40 13.02
92-29 12-Jan-93 26 1 73.47 263.57 293.60 25 7 10 50 14.28
92-29 12-Jan-93 26 2 73.60 264.39 295.07 25 22 10 50 14.53
93-2 26-Jan-93 26 1 70.07 242.22 263.34 22 10 11 6 11.07
93-2 26-Jan-93 26 1 70.27 243.47 264.21 21 55 11 6 10.82
93-3 09-Fôb-93 26 1 75.27 274.87 315.55 29 14 10 58 18.27
93-3 09-Feb-93 26 2 74.13 267.72 307.91 29 29 10 58 18.52
93-4 24-Feb-93 26 1 73.73 265.20 306.25 30 3 11 0 19.05
93-5 09-Mar-93 26 1 79.80 303.32 346.85 28 53 11 8 17.75
93-5 09-Mar-93 26 2 72.80 259.36 297.14 29 8 11 8 18.00
93-6 23-Mar-93 26 1 69.13 236.32 263.04 24 48 10 37 14.18
93-6 23-Mar-93 26 2 64.67 208.31 232.30 25 3 10 37 14.43
93-7 07-Apr-93 26 1 60.67 183.19 246.17 50 32 11 25 39.12
93-7 07-Apr-93 26 2 65.13 211.20 284.34 50 47 11 25 39.37
93-8 19-Apr-93 26 1 66.80 221.68 305.92 53 23 10 45 42.63
93-9 05-May-93 26 2 72.47 257.29 308.98 34 39 10 25 24.23
93-10 18-May-93 26 1 75.80 278.20 311.78 27 15 12 10 15.08
93-11 01-Jun-93 26 1 75.67 277.39 316.04 26 56 9 40 17.27
93-11 01-Jun-93 26 2 73.47 263.57 300.86 27 11 9 40 17.52
93-14 16-Jun-93 26 2 74.87 272.36 321.08 32 13 10 26 21.78
93-12 30-Jun-93 26 2 72.47 257.29 292.44 28 52 11 55 16.95
93-13a 13-JUI-93 26 2 83.07 323.86 368.98 28 47 11 31 17.27
93-15 03-Aug-93 26 1 74.40 269.41 298.00 24 3 10 42 13.35
93-16 11-Aug-93 26 1 73.47 263.57 350.95 50 41 12 47 37.90
93-17 24-Aug-93 26 1 68.13 230.04 262.05 29 21 12 6 17.25
93-19 21-Sep-93 26 1 77.73 290.32 331.36 29 8 11 38 17.50
93-20 05-Oct-93 26 2 81.13 311.67 349.16 27 34 12 32 15.03
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DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCi/L HOURS MIN HOURS MIN TIME
93-13a 13-JUI-93 28 1 117.60 540.71 616.90 29 17 11 50 17.45
93-15 03-Aug-93 28 1 108.07 480.86 535.38 24 33 10 20 14.22
93-16 11-Aug-93 28 2 106.67 472.07 629.52 51 11 13 5 38.10
93-17 24-Aug-93 28 1 100.73 434.76 505.74 29 51 9 50 20.02
93-18 08-Sep-93 28 1 104.27 456.99 522.38 28 17 10 35 17.70
93-18 08-Sep-93 28 2 98.20 418.87 479.71 28 32 10 35 17.95
93-19 21-Sep-93 28 1 114.67 522.31 604.29 29 38 10 20 19.30
93-20 05-Oct-93 28 2 102.87 448.20 516.67 28 4 9 15 18.82
93-21 19-Oct-93 28 1 102.73 447.32 541.40 35 6 9 50 25.27
93-21 19-Oct-93 28 2 104.27 456.99 554.15 35 21 9 50 25.52
93-22 26-Oct-93 28 2 104.13 456.11 523.61 28 21 10 5 18.27
93-23 16-NOV-93 28 1 109.07 487.14 569.88 29 46 9 0 20.77
93-23 16-NOV-93 28 2 116.80 535.68 627.86 30 1 9 0 21.02
93-24 30-NOV-93 28 2 105.73 466.16 523.08 29 20 14 5 15.25
93-25 28-Dec-93 28 2 105.00 461.58 525.43 28 4 10 55 17.15
94-0 11-Jan-94 28 1 112.60 509.31 579.98 28 47 11 35 17.20
94-0 11-Jan-94 28 2 118.13 544.03 620.70 29 2 11 35 17.45
94-1 25-Jan-94 28 2 109.53 490.03 562.32 30 23 12 10 18.22
94-2 08-Feb-94 28 1 120.20 557.03 622.22 29 14 14 35 14.65
94-3 15-Feb-94 28 1 111.33 501.33 577.69 30 8 11 22 18.77
94-3 15-Feb-94 28 2 111.87 504.72 582.70 30 23 11 22 19.02
94-4 08-Mar-94 28 1 119.13 550.31 626.99 29 11 11 55 17.27
94-5 22-Mar-94 28 2 94.13 393.31 451.69 27 19 9 0 18.32
94-6 05-Apr-94 28 1 111.67 503.47 589.50 28 43 7 50 20.88
94-7 18-Apr-94 28 2 112.87 511.00 588.84 28 36 9 50 18.77
94-8 02-May-94 28 1 78.00 292.02 416.81 53 46 6 40 47.10
94-9 16-May-94 28 1 101.07 436.90 514.14 29 8 7 35 21.55















































94-12 27-Jun-94 28 2 102.00 442.74 514.82 26 58 7 0 19.97
92-05 12-May-92 29 1 86.73 346.84 388.51 28 45 13 44 15.02
92-06 26-May-92 29 1 83.20 324.67 356.20 27 21 15 5 12.27
92-06 26-May-92 29 83.07 323.86 355.98 27 36 15 5 12.52
92-08 09-Jun-92 29 82.67 321.35 360.81 28 25 13 5 15.33
92-09 23-Jun-92 29 1 80.00 304.58 344.45 28 52 12 35 16.28
92-10 30-Jun-92 29 1 83.40 325.93 371.25 29 17 12 3 17.23
92-11 14-JUI-92 29 1 83.53 326.75 360.15 24 21 11 28 12.88
92-12 28-JUI-92 29 1 79.93 304.14 342.40 27 41 12 0 15.68
92-13 11-Aug-92 29 1 86.07 342.70 382.95 28 22 13 40 14.70
92-13 11-Aug-92 29 78.00 292.02 326.93 28 37 13 40 14.95
92-14 25-Aug-92 29 1 77.53 289.07 319.38 24 54 11 42 13.20
92-15 08-Sep-92 29 1 72.33 256.41 286.78 25 33 10 44 14.82
92-17 22-Sep-92 29 1 87.00 348.54 389.87 27 30 12 40 14.83
92-17 22-Sep-92 29 2 81.00 310.86 348.38 27 45 12 40 15.08
92-18 06-Oct-92 29 1 63.13 198.65 227.13 27 19 9 35 17.73
92-19 27-Oct-92 29 1 72.40 256.85 336.70 45 46 9 56 35.83
92-20 03-NOV-92 29 1 74.80 271.92 309.46 28 20 11 13 17.12
93-11 01-Jun-93 29 1 74.00 266.90 305.74 28 26 10 27 17.98
93-11 01-Jun-93 29 2 77.33 287.81 330.32 28 41 10 27 18.23
93-14 16-Jun-93 29 2 85.27 337.67 403.68 32 58 9 20 23.63
93-12 30-Jun-93 29 2 77.33 287.81 325.40 29 37 13 22 16.25
93-13a 13-Jul-93 29 1 87.07 348.98 405.69 29 32 9 36 19.93
93-138 13-Jul-93 29 2 80.33 306.65 357.16 29 47 9 36 20.18
93-15 03-Aug-93 29 2 87.40 351.05 386.45 24 48 12 5 12.72
93-16 11-Aug-93 29 2 78.27 293.71 395.00 51 26 12 13 39.22
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92-14 25-Aug-92 30 2 83.20 324.67 370.52 26 54 9 25 17.48
92-15 08-Sep-92 30 1 72.73 258.92 291.38 27 18 11 40 15.63
92-17 22-Sep-92 30 1 66.53 219.99 256.35 29 45 9 30 20.25
92-18 06-Oct-92 30 1 79.93 304.14 345.56 28 49 11 55 16.90
92-19 27-Oct-92 30 1 71.93 253.92 335.85 47 1 10 0 37.02
92-20 03-NOV-92 30 1 67.00 222.94 258.45 29 35 10 1 19.57
92-21 17-NOV-92 30 1 73.53 263.95 350.26 48 4 10 37 37.45
92-22 01-Dec-92 30 1 79.80 303.32 417.43 52 41 10 25 42.27
92-23 15-Dec-92 30 1 74.93 272.74 370.73 50 38 10 0 40.63
92-24 30-Dec-92 30 1 79.73 302.88 342.27 26 11 10 0 16.18
92-25 31-Dec-92 30 1 69.13 236.32 255.63 19 45 9 21 10.40
92-25 31-Dec-92 30 2 77.40 288.25 312.40 20 0 9 21 10.65
92-25 31-Dec-92 30 3 79.53 301.63 327.47 20 15 9 22 10.88
92-25 31-Dec-92 30 4 70.40 244.29 265.73 20 30 9 22 11.13
92-25 31-Dec-92 30 5 80.60 308.35 335.99 20 45 9 23 11.37
92-25 31-Dec-92 30 6 78.27 293.71 320.66 21 0 9 23 11.62
92-25 31-Dec-92 30 7 85,27 337.67 369.30 21 15 9 24 11.85
92-25 31-Dec-92 30 8 82.33 319.21 349.77 21 30 9 24 12.10
92-25 31-Dec-92 30 9 79.27 299.99 329.29 21 45 9 25 12.33
92-25 31-Dec-92 30 10 76.93 285.30 313.75 22 0 9 25 12.58
92-25 31-Dec-92 30 11 78.93 297.86 328.14 22 15 9 26 12.82
92-25 31-Dec-92 30 12 79.20 299.55 330.63 22 30 9 26 13.07
92-25 31-Dec-92 30 13 74.07 267.34 295.60 22 45 9 27 13.30
92-25 31-Dec-92 30 14 78.47 294.97 326.76 23 0 9 27 13.55
92-25 31-Dec-92 30 15 80.80 309.60 343.58 23 15 9 28 13.78
92-25 31-Dec-92 30 16 82.33 319.21 354.91 23 30 9 28 14.03
92-25 31-Dec-92 30 17 75.67 277.39 308.95 23 45 9 29 14.27
















































92-25 31-Dec-92 30 19 80.87 310.04 346.59 24 15 9 30 14.75
92-25 31-Dec-92 30 20 84.40 332.21 372.07 24 30 9 30 15.00
92-25 31-Deo-92 30 21 77.13 286.56 321.51 24 45 9 31 15.23
92-25 31-Dec-92 30 22 81.27 312.55 351.34 25 0 9 31 15.48
92-25 31-Dec-92 30 23 77.93 291.58 328.34 25 15 9 32 15.72
92-25 31-Dec-92 30 24 74.33 268.97 303.45 25 30 9 32 15.97
92-25 31-Dec-92 30 25 81.20 312.11 352.75 25 45 9 33 16.20
92-25 31-Dec-92 30 26 76.87 284.92 322.62 26 0 9 33 16.45
92-25 31-Dec-92 30 27 87.67 352.75 400.13 26 15 9 34 16.68
92-25 31-Dec-92 30 28 81.20 312.11 354.71 26 30 9 34 16.93
92-25 31-Dec-92 30 29 73.53 263.95 300.50 26 45 9 35 17.17
92-25 31-Dec-92 30 30 82.20 318.39 363.17 27 0 9 35 17.42
92-25 31-Dec-92 30 31 79.13 299.12 341.78 27 15 9 36 17.65
92-25 31-Deo92 30 32 79.47 301.25 344.87 27 30 9 36 17.90
92-26 01-Jan-93 30 1 62.20 192.80 249.13 43 17 9 21 33.93
92-26 01-Jan-93 30 2 68.67 233.43 302.21 43 32 9 21 34.18
92-26 01-Jan-93 30 3 72.87 259.80 336.95 43 47 9 22 34.42
92-26 01-Jan-93 30 4 69.80 240.52 312.53 44 2 9 22 34.67
92-26 01-Jan-93 30 5 70.60 245.55 319.62 44 17 9 23 34.90
92-26 01-Jan-93 30 6 72.93 260.18 339.31 44 32 9 23 35.15
92-26 01-Jan-93 30 7 73.87 266.08 347.62 44 47 9 24 35.38
92-26 01-Jan-93 30 8 70.07 242.22 317.04 45 2 9 24 35.63
92-26 01-Jan-93 30 9 70.27 243.47 319.25 45 17 9 25 35.87
92-26 01”Jan-93 30 10 67.80 227.96 299.48 45 32 9 25 36.12
92-26 01-Jan-93 30 11 73.33 262.69 345.71 45 47 9 26 36.35
92-26 01-Jan-93 30 12 72.33 256.41 338.08 46 2 9 26 36.60
92-26 01-Jan-93 30 13 74.07 267.34 353.11 46 17 9 27 36.83


















































92-26 01-Jan-93 30 15 68.27 230.91 306.12 46 47 9 28 37.32
92-26 01-Jan-93 30 16 71.60 251.83 334.47 47 2 9 28 37.57
92-26 01-Jan-93 30 17 69.93 241.34 321.11 47 17 9 29 37.80
92-26 01-Jan-93 30 18 69.60 239.27 318.95 47 32 9 29 38.05
92-26 01-Jan-93 30 19 73.87 266.08 355.32 47 47 9 30 38.28
92-26 01-Jan-93 30 20 72.73 258.92 346.41 48 2 9 30 38.53
92-26 01-Jan-93 30 21 74.33 268.97 360.49 48 17 9 31 38.77
92-26 01-Jan-93 30 22 71.93 253.90 340.94 48 32 9 31 39.02
92-26 01-Jan-93 30 23 67.60 226.71 304.96 48 47 9 32 39.25
92-26 01-Jan-93 30 24 70.47 244.73 329.83 49 2 9 32 39.50
92-26 01-Jan-93 30 25 68.47 232.17 313.45 49 17 9 33 39.73
92-26 01-Jan-93 30 26 71.87 253.52 342.93 49 32 9 33 39.98
92-26 01-Jan-93 30 27 73.67 264.83 358.85 49 47 9 34 40.22
92-26 01-Jan-93 30 28 72.00 254.34 345.29 50 2 9 34 40.47
92-26 01-Jan-93 30 29 65.80 215.40 292.95 50 17 9 35 40.70
92-26 01-Jan-93 30 30 70.07 242.22 330.04 50 32 9 35 40.95
92-26 01-Jan-93 30 31 72.73 258.92 353.42 50 47 9 36 41.18
92-26 01-Jan-93 30 32 73.40 263.13 359.84 51 2 9 36 41.43
92-27 02-Jan-93 30 1 57.20 161.40 251.28 67 57 9 21 58.60
92-27 02-Jan-93 30 2 62.67 195.75 305.34 68 12 9 21 58.85
92-27 02-Jan-93 30 3 62.00 191.54 299.30 68 27 9 22 59.08
92-27 02-Jan-93 30 4 60.67 183.19 286.79 68 42 9 22 59.33
92-27 02-Jan-93 30 5 62.00 191.54 300.39 68 57 9 23 59.57
92-27 02-Jan-93 30 6 68.13 230.04 361.45 69 12 9 23 59.82
92-27 02-Jan-93 30 7 69.27 237.19 373.36 69 27 9 24 60.05
92-27 02-Jan-93 30 8 65.47 213.33 336.43 69 42 9 24 60.30
92-27 02-Jan-93 30 9 66.00 216.66 342.28 69 57 9 25 60.53



















































92-27 02-Jan-93 30 11 63.93 203.66 322.92 70 27 9 26 61.02
92-27 02-Jan-93 30 12 64.87 209.56 332.91 70 42 9 26 61.27
92-27 02-Jan-93 30 13 65.20 211.64 336.79 70 57 9 27 61.50
92-27 02-Jan-93 30 14 70.67 245.99 392.20 71 12 9 27 61.75
92-27 02-Jan-93 30 15 66.27 218.35 348.76 71 27 9 26 61.98
92-27 02-Jan-93 30 16 58.67 170.63 273.04 71 42 9 28 62.23
92-27 02-Jan-93 30 17 58.60 170.19 272.82 71 57 9 29 62.47
92-27 02-Jan-93 30 18 62.87 197.00 316.40 72 12 9 29 62.72
92-27 02-Jan-93 30 19 66.00 216.66 348.59 72 27 9 30 62.95
92-27 02-Jan-93 30 20 63.40 200.33 322.93 72 42 9 30 63.20
92-27 02-Jan-93 30 21 61.40 187.77 303.21 72 57 9 31 63.43
92-27 02-Jan-93 30 22 62.27 193.23 312.63 73 12 9 31 63.68
92-27 02-Jan-93 30 23 59.67 176.91 286.72 73 27 9 32 63.92
92-27 02-Jan-93 30 24 63.87 203.28 330.09 73 42 9 32 64.17
92-27 02-Jan-93 30 25 65.47 213.33 347.01 73 57 9 33 64.40
92-27 02-Jan-93 30 26 64.60 207.87 338.77 74 12 9 33 64.65
92-27 02-Jan-93 30 27 67.73 227.52 371.45 74 27 9 34 64.88
92-27 02-Jan-93 30 28 60.47 181.93 297.58 74 42 9 34 65.13
92-27 02-Jan-93 30 29 61.20 186.52 305.62 74 57 9 35 65.37
92-27 02-Jan-93 30 30 59.33 174.77 286.92 75 12 9 35 65.62
92-27 02-Jan-93 30 31 62.47 194.49 319.85 75 27 9 36 65.85
92-27 02-Jan-93 30 32 59.93 178.54 294.36 75 47 9 36 66.18
92-28 03-Jan-93 30 1 56.40 156.37 291.60 91 50 9 21 82.48
92-28 03-Jan-93 30 2 57.60 163.91 306.23 92 5 9 21 82.73
92-28 03-Jan-93 30 3 57.33 162.21 303.59 92 20 9 22 82.97
92-28 03-Jan-93 30 4 52.13 129.56 242.93 92 35 9 22 83.22
92-28 03-Jan-93 30 5 57.13 160.96 302.34 92 50 9 23 83.45
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DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCI/L HOURS MIN HOURS MIN TIME
92-29 12-Jan-93 32 1 70.60 245.55 274.39 27 7 12 25 14.70
93-2 26-Jan-93 32 1 62.07 191.98 206.11 23 55 14 31 9.40
93-2 26-Jan-93 32 1 65.00 210.38 226.29 24 10 14 31 9.65
93-3 09-Feb-93 32 1 65.13 211.20 243.33 30 59 12 14 18.75
93-3 09-Feb-93 32 2 69.80 240.52 277.65 31 14 12 14 19.00
93-4 24-Feb-93 32 1 66.07 217.10 251.49 31 18 11 50 19.47
93-4 24-Feb-93 32 2 65.93 216.22 250.95 31 33 11 50 19.72
93-5 09-Mar-93 32 1 66.00 216.66 252.25 30 53 10 45 20.13
93-5 09-Mar-93 32 2 71.73 252.64 294.70 31 8 10 45 20.38
93-6 23-Mar-93 32 1 65.87 215.84 243.97 27 18 11 5 16.22
93-6 23-Mar-93 32 2 62.40 194.05 219.76 27 33 11 5 16.47
93-7 07-Apr-93 32 1 55.93 153.42 208.02 52 17 11 59 40.30
93-7 07-Apr-93 32 2 65.13 211.20 286.90 52 32 11 59 40.55
93-8 19-Apr-93 32 1 61.20 186.52 259.02 54 53 11 25 43.47
93-8 19-Apr-93 32 2 59.33 174.77 243.17 55 8 11 25 43.72
93-15 03-Aug-93 32 1 67.60 226.71 250.99 25 33 12 5 13.47
93-17 24-Aug-93 32 2 67.20 224.19 259.00 31 6 12 0 19.10
93-18 08-Sep-93 32 1 76.13 280.28 316.76 29 17 13 5 16.20
93-19 21-Sep-93 32 2 68.27 230.91 266.66 30 23 11 20 19.05
93-20 05-Oct-93 32 2 76.73 284.04 321.31 29 4 12 45 16.32
93-21 19-Oct-93 32 1 68.40 231.73 280.29 36 21 11 10 25.18
93-22 26-Oct-93 32 2 73.20 261.87 299.23 29 36 11 57 17.65
93-23 16-NOV-93 32 1 68.93 235.06 271.20 30 31 11 35 18.93
93-23 30-NOV-93 32 2 74.53 270.23 312.53 29 50 10 35 19.25
93-25 28-Dec-93 32 1 68.33 231.29 256.74 28 49 15 0 13.82
93-25 28-Dec-93 32 2 71.67 252.27 280.55 29 4 15 0 14.07
94-0 11-Jan-94 32 1 66.70 221.05 248.42 29 47 14 20 15.45
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92-07 30-May-92 34 16 68.47 232.17 254.07 21 15 9 19 11.93
92-07 30-May-92 34 17 78.80 297.04 325.07 21 30 9 34 11.93
92-07 30-May-92 34 18 71.53 251.39 275.62 21 45 9 34 12.18
92-07 30-May-92 34 19 76.67 283.67 311.01 22 0 9 49 12.18
92-07 30-May-92 34 20 79.67 302.51 332.30 22 15 9 49 12.43
92-07 30-May-92 34 21 68.67 233.43 255.93 22 30 10 19 12.18
92-07 30-May-92 34 22 70.13 242.60 266.49 22 45 10 19 12.43
92-07 30-May-92 34 23 73.07 261.06 286.15 23 0 10 51 12.15
92-07 30-May-92 34 24 75.07 273.62 300.49 23 15 10 51 12.40
92-07 30-May-92 34 25 77.93 291.58 318.48 23 30 11 49 11.68
92-07 30-May-92 34 26 69.33 237.57 259.98 23 45 11 49 11.93
92-07 30-May-92 34 27 71.93 253.90 276.18 24 0 12 52 11.13
92-07 30-May-92 34 28 71.13 248.88 271.23 24 15 12 52 11.38
92-07 30-May-92 34 29 76.93 285.30 306.95 24 30 14 49 9.68
92-07 30-May-92 34 30 69.73 240.08 258.79 24 45 14 49 9.93
92-07 30-May-92 34 31 75.13 274.00 291.47 25 0 16 49 8.18
92-07 30-May-92 34 32 70.20 243.03 259.02 25 15 16 49 8.43
92-07 30-May-92 34 35 77.27 287.43 303.77 21 22 14 3 7.32
92-07 30-May-92 34 36 73.40 263.13 278.61 21 37 14 3 7.57
92-07 30-May-92 34 37 77.20 286.99 304.45 21 52 14 3 7.82
92-07 30-May-92 34 38 71.13 248.88 264.51 22 7 14 3 8.07
92-08 09-Jun-92 34 1 73.07 261.06 300.97 31 25 12 35 18.83
92-08 09-Jun-92 34 2 71.87 253.52 292.80 31 40 12 36 19.07
92-09 23-Jun-92 34 1 77.60 289.51 338.30 32 7 11 30 20.62
92-09 23-Jun-92 34 2 78.07 292.46 342.35 32 22 11 31 20.85
92-10 30-Jun-92 34 1 77.00 285.74 315.30 25 17 12 15 13.03
92-11 14-Jul-92 34 2 75.40 275.69 338.33 27 6 27.10
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DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCI/L pCi/L HOURS MIN HOURS MIN TIME
92-20 03-NOV-92 36 2 72.33 256.41 300.23 30 35 9 42 20.88
92-21 17-NOV-92 36 1 69.87 240.96 321.98 48 34 10 12 38.37
92-22 01-Dec-92 36 1 78.33 294.09 407.53 53 11 10 0 43.18
92-23 15-Dec-92 36 1 70.13 242.60 331.01 51 8 10 0 41.13
92-23 15-Dec-92 36 2 75.73 277.76 379.71 51 23 10 0 41.38
92-24 30-Dec-92 36 1 74.73 271.48 309.31 26 56 9 40 17.27
92-24 30-Dec-92 36 2 79.33 300.37 342.87 27 11 9 40 17.52
92-29 12-Jan-93 36 1 85.93 341.82 390.58 27 22 9 43 17.65
93-2 26-Jan-93 36 1 71.53 251.39 278.38 24 25 10 55 13.50
93-2 26-Jan-93 36 1 72.27 256.03 284.06 24 40 10 55 13.75
93-3 09-Feb-93 36 1 79.20 299.55 338.47 31 29 15 19 16.17
93-3 09-Feb-93 36 2 83.60 327.19 370.39 31 44 15 19 16.42
93-4 24-Feb-93 36 1 76.67 283.67 334.96 31 48 9 48 22.00
93-5 09-Mar-93 36 1 76.93 285.30 332.80 31 23 11 0 20.38
93-5 09-Mar-93 36 2 78.73 296.60 346.63 31 38 11 0 20.63
93-6 23-Mar-93 36 1 72.60 258.11 288.46 27 48 13 5 14.72
93-6 23-Mar-93 36 2 71.60 251.83 281.97 28 3 13 5 14.97
93-7 07-Apr-93 36 1 63.53 201.15 279.12 52 47 9 25 43.37
93-7 07-Apr-93 36 2 69.27 237.19 329.77 53 2 9 25 43.62
93-8 19-Apr-93 36 1 67.13 223.76 315.26 55 23 10 0 45.38
93-9 05-May-93 36 1 77.40 288.25 355.30 37 9 9 28 27.68
93-9 05-May-93 36 2 72.33 256.41 316.65 37 24 9 28 27.93
93-10 18-May-93 36 1 78.73 296.60 340.66 28 45 10 25 18.33
93-10 18-May-93 36 2 85.93 341.82 393.34 29 0 10 25 18.58
93-11 01-Jun-93 36 2 84.93 335.54 388.60 29 56 10 30 19.43
93-14 16-Jun-93 36 1 83.60 327.19 388.69 33 58 11 10 22.80
93-12 30-Jun-93 36 1 77.00 285.74 328.48 31 7 12 40 18.45


















































93-136 07-Jul-93 36 1 72.60 258.11 358.84 54 7 10 30 43.62
93-13A 07-JUI-93 36 1 81.07 311.30 369.39 33 9 10 30 22.65
93-13A 07-Jul-93 36 2 77.87 291.20 346.20 33 24 10 30 22.90
93-138 07-Jul-93 36 2 70.73 246.36 343.16 54 22 10 30 43.87
93-13a 13-Jul-93 36 2 88.00 354.82 408.14 31 2 12 30 18.53
93-15 03-Aug-93 36 2 78.33 294.09 330.13 26 18 11 0 15.30
93-16 11-Aug-93 36 1 74.67 271.11 374.27 52 41 10 0 42.68
93-17 24-Aug-93 36 1 70.07 242.22 284.79 31 51 10 25 21.43
93-17 24-Aug-93 36 68.27 230.91 272.02 32 6 10 25 21.68
93-19 21-Sep-93 36 1 78.47 294.97 340.63 31 8 12 5 19.05
93-20 05-Oct-93 36 1 87.67 352.75 410.75 29 49 9 40 20.15
93-21 19-Oct-93 36 1 80.60 308.35 374.14 37 21 11 45 25.60
93-22 26-Oct-93 36 1 84.33 331.77 383.90 30 6 10 47 19.32
93-22 26-Oct-93 36 88.53 358.15 415.20 30 21 10 47 19.57
93-23 16-NOV-93 36 1 88.93 360.66 424.69 31 16 9 38 21.63
93-23 30-NOV-93 36 1 87.73 353.12 402.78 30 35 13 10 17.42
93-25 28-Dec-93 36 1 79.00 298.30 347.13 29 49 9 45 20.07
93-25 28-Dec-93 36 81.07 311.30 362.94 30 4 9 45 20.32
94-0 11-Jan-94 36 1 91.27 375.35 432.04 30 47 12 10 18.62
94-0 11-Jan-94 36 87.07 348.98 402.44 31 2 12 10 18.87
94-1 25-Jan-94 36 1 89.33 363.17 426.57 31 23 10 5 21.30
94-2 08-Feb-94 36 1 81.87 316.32 365.10 30 29 11 30 18.98
94-3 15-Feb-94 36 1 80.67 308.79 357.84 31 23 11 52 19.52
94-4 08-Mar-94 36 1 79.07 298.74 339.29 30 26 13 35 16.85
94-5 22-Mar-94 36 1 84.73 334.28 372.00 26 19 12 10 14.15
94-6 05-Apr-94 36 1 79.00 298.30 345.34 29 43 10 20 19.38
94-6 05-Apr-94 36 2 90.00 367.38 426.12 29 58 10 20 19.63
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93-23 16-N0V-93 38 2 76.80 284.48 331.55 31 46 11 30 20.27
93-23 30-Nov-93 38 1 76.93 285.30 329.09 30 50 11 56 18.90
93-23 30-NOV-93 38 2 80.33 306.65 354.38 31 5 11 56 19.15
93-25 28-Dec-93 38 1 75.33 275.25 315.11 30 19 12 25 17.90
93-25 28-Dec-93 38 2 83.27 325.11 372.89 30 34 12 25 18.15
94-0 11-Jan-94 38 2 80.73 309.16 356.30 31 17 12 30 18.78
94-1 25-Jan-94 38 1 77.27 287.43 333.94 31 38 11 47 19.85
94-1 25-Jan-94 38 2 88.33 356.89 415.42 31 53 11 47 20.10
94-2 08-Feb-94 38 1 82.27 318.83 370.93 30 44 10 42 20.03
94-2 08-Feb-94 38 2 83.20 324.67 378.44 30 59 10 42 20.28
94-3 15-Feb-94 38 1 77.27 287.43 327.36 31 38 14 25 17.22
94-3 15-Feb-94 38 2 77.93 291.58 332.71 31 53 14 25 17.47
94-4 08-Mar-94 38 1 77.13 286.56 327.47 30 41 13 1 17.67
94-4 08-Mar-94 38 2 72.07 254.78 291.71 30 56 13 1 17.92
94-5 22-Mar-94 38 1 79.60 302.07 334.67 26 4 12 30 13.57
94-5 22-Mar-94 38 2 74.47 269.85 304.48 25 49 9 50 15.98
94-6 05-Apr-94 38 1 78.53 295.35 348.00 30 13 8 30 21.72
94-6 05-Apr-94 38 2 76.20 280.71 331.39 30 28 8 30 21.97
94-7 18-Apr-94 38 2 79.80 303.32 346.89 29 51 12 5 17.77
94-8 02-May-94 38 1 68.27 230.91 319.18 55 1 12 10 42.85
94-8 02-May-94 38 2 65.47 213.33 295.43 55 16 12 10 43.10
94-9 16-May-94 38 1 75.67 277.39 326.55 30 53 9 17 21.60
94-9 16-May-94 38 2 78.07 292.46 344.95 31 8 9 17 21.85
94-10 06-Jun-94 38 1 66.80 221.68 304.81 53 9 11 0 42.15
94-10 06-Jun-94 38 2 69.67 239.71 330.21 53 24 11 0 42.40
94-12 27-Jun-94 38 1 82.87 322.60 366.72 28 43 11 45 16.97



































DATA WELL SAMPLE RAW CORRECTED RUN TIME SAMPLE TIME DELAY
SET DATE NO. NUMBER CPMB/K pCi/L pCi/L HOURS MIN HOURS MIN TIME
92-03B 14-Apr-92 39 1 69.13 236.32 364.74 71 17 13 50 57.45
92-03A 14-Apr-92 39 1 76.60 283.23 346.92 40 41 13 50 26.85
92-05 12-May-92 39 1 87.27 350.23 392.26 29 15 14 15 15.00
92-05 12-May-92 39 2 89.47 364.05 408.50 29 30 14 15 15.25
92-06 26-May-92 39 2 87.13 349.35 384.63 28 6 15 22 12.73
92-08 09-Jun-92 39 2 88.47 357.77 407.82 28 55 11 35 17.33
92-09 23-Jun-92 39 2 89.00 361.10 414.43 29 22 11 8 18.23
92-10 30-Jun-92 39 1 78.07 292.46 335.40 29 47 11 39 18.13
92-11 14-Jul-92 39 1 87.13 349.35 388.87 25 6 10 55 14.18
92-12 28-Jul-92 39 1 80.80 309.60 354.52 28 11 10 15 17.93
92-13 11-Aug-92 39 2 84.67 333.91 377.85 29 7 12 45 16.37
92-17 22-Sep-92 39 1 84.20 330.95 371.69 28 15 12 53 15.37
92-18 06-Oct-92 39 2 77.67 289.95 331.30 27 34 9 55 17.65
92-19 27-Oct-92 39 1 77.27 287.43 375.90 46 1 10 30 35.52
92-20 03-NOV-92 39 1 76.20 280.71 320.47 28 35 11 3 17.53
92-21 17-NOV-92 39 2 70.60 245.55 336.90 51 34 9 42 41.87
92-22 01-Dec-92 39 1 80.07 305.02 415.92 51 11 10 8 41.05
92-22 01-Dec-92 39 2 84.13 330.51 451.54 51 26 10 8 41.30
92-23 15-Dec-92 39 1 75.87 278.64 373.69 49 23 10 32 38.85
92-24 30-Dec-92 39 1 82.60 320.91 356.44 25 11 11 17 13.90
92-29 12-Jan-93 39 1 86.47 345.21 385.13 25 52 11 23 14.48
93-4 24-Feb-93 39 2 75.53 276.51 322.91 32 3 11 31 20.53
93-5 09-Mar-93 39 1 84.73 334.28 388.81 31 53 11 53 20.00
93-5 09-Mar-93 39 2 80.60 308.35 359.32 32 8 11 53 20.25
93-7 07-Apr-93 39 1 71.00 248.06 343.14 53 17 10 20 42.95
93-7 07-Apr-93 39 2 74.13 267.72 371.03 53 32 10 20 43.20
93-12 30-Jun-93 39 1 78.60 295.79 340.45 31 37 13 0 18.62



















































93-13a 13-Jul-93 39 1 87.53 351.87 411.53 31 17 10 33 20.73
93-15 03-Aug-93 39 2 83.67 327.63 367.86 26 33 11 13 15.33
93-16 11-Aug-93 39 1 76.47 282.41 381.86 53 11 13 15 39.93
93-17 24-Aug-93 39 2 75.07 273.62 311.35 32 21 15 15 17.10
93-19 21-Sep-93 39 1 83.60 327.19 383.15 31 53 10 59 20.90
93-19 21-Sep-93 39 2 82.20 318.39 373.56 32 8 10 59 21.15
93-20 05-Oct-93 39 1 79.60 302.07 345.50 30 34 12 47 17.78
93-20 05-Oct-93 39 2 86.00 342.26 392.21 30 49 12 47 18.03
93-21 19-Oct-93 39 1 87.13 349.35 427.11 37 36 11 0 26.60
93-22 26-Oct-93 39 1 83.13 324.23 373.62 31 6 12 20 18.77
93-22 26-Oct-93 39 2 89.73 365.68 422.18 31 21 12 20 19.02
93-23 16-NOV-93 39 1 80.60 308.35 360.27 32 1 11 25 20.60
93-23 16-NOV-93 39 2 80.20 305.83 358.01 32 16 11 25 20.85
93-23 30-NOV-93 39 1 83.80 328.44 379.85 31 20 12 5 19.25
93-23 30-Nov-93 39 2 87.00 348.54 403.86 31 35 12 5 19.50
94-0 11-Jan-94 39 1 87.00 348.54 401.88 31 32 12 41 18.85
94-0 11-Jan-94 39 2 82.53 320.47 370.21 31 47 12 41 19.10
94-1 25-Jan-94 39 1 89.60 364.87 425.82 32 8 11 41 20.45
94-1 25-Jan-94 39 2 88.13 355.63 415.83 32 23 11 41 20.70
94-2 08-Feb-94 39 1 84.73 334.28 390.87 31 14 10 32 20.70
94-2 08-Feb-94 39 2 82.67 321.35 376.45 31 29 10 32 20.95
94-3 15-Feb-94 39 1 78.53 295.35 337.43 32 8 14 30 17.63
94-3 15-Feb-94 39 2 83.40 325.93 373.08 32 23 14 30 17.88
94-4 08-Mar-94 39 1 82.20 318.39 364.86 31 11 13 9 18.03
94-4 08-Mar-94 39 2 82.13 317.95 365.05 31 26 13 9 18.28
94-5 22-Mar-94 39 1 85.20 337.23 371.47 25 34 12 46 12.80
94-5 22-Mar-94 39 2 78.80 297.04 328.48 25 19 12 0 13.32
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Well 12 East Missoula #2
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APPENDIX F 
SUM MARY RADON DATA FROM 
RATTLESNAKE WELLS















































RS2 23-Jun-94 MO 1 47.73 108.20 111.90 24 2 19 35 4.45
RS2 23-Jun-94 MO 2 44.73 89.36 92.59 24 17 19 35 4.70
RS2 23-Jun-94 MO 3 45.40 93.57 97.13 24 32 19 35 4.95
RS2 23-Jun-94 MO 4 49.67 120.39 125.21 24 47 19 35 5.20
RS1 17-Jun-94 3 1 101.20 443.99 475.57 28 56 19 50 9.10
RS1 17-Jun-94 3 2 95.93 410.90 440.95 29 11 19 50 9.35
RSI 17-Jun-94 3 3 102.40 451.53 485.47 29 26 19 50 9.60
RS1 17-Jun-94 3 4 100.60 440.23 474.21 29 41 19 50 9.85
RS2 23-Jun-94 3 1 116.33 539.01 562.71 25 2 19 20 5.70
RS2 23-Jun-94 3 2 104.80 466.60 488.04 25 17 19 20 5.95
RS2 23-Jun-94 3 3 111.13 506.35 530.62 25 32 19 20 6.20
RS2 23-Jun-94 3 4 118.20 550.75 578.24 25 47 19 20 6.45
RS3 30-Jun-94 3 1 118.27 551.19 570.89 23 29 18 50 4.65
RS3 30-Jun-94 3 2 118.80 554.52 575.42 23 44 18 50 4.90
RS3 30-Jun-94 3 3 113.73 522.68 543.41 23 59 18 50 5.15
RS3 30-Jun-94 3 4 116.53 540.27 562.75 24 14 18 50 5.40
RS1 17-Jun-94 6 1 183.00 957.70 1031.11 29 56 20 9 9.78
RS1 17-Jun-94 6 2 186.07 976.98 1053.86 30 11 20 9 10.03
RSI 17-Jun-94 6 3 188.47 992.05 1072.14 30 26 20 9 10.28
RSI 17-Jun-94 6 4 173.53 898.22 972.57 30 41 20 9 10.53
RS2 23-Jun-94 6 1 188.33 991.17 1045.88 26 2 18 55 7.12
RS2 23-Jun-94 6 2 178.80 931.32 984.59 26 17 18 55 7.37
RS2 23-Jun-94 6 3 197.40 104813 1110.17 26 32 18 55 7.62
RS2 23-Jun-94 6 4 197.00 1045.62 1109.60 26 47 18 55 7.87
RS3 30-Jun-94 6 1 185.73 974.84 1019.89 24 29 18 30 5.98
RS3 30-Jun-94 6 2 187.47 985.77 1033.27 24 44 18 30 6.23
RS3 30-Jun-94 6 3 178.20 927.55 974.08 24 59 18 30 6.48
RSI 17-Jun-94 7 1 101.00 442.74 487.91 33 37 20 45 12.87
RS1 17-Jun-94 7 1 103.40 457.81 494.40 30 56 20 45 10.18
RS1 17-Jun-94 7 2 118.67 553.71 599.09 31 11 20 45 10.43
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APPENDIX G 
SUM MARY DATA ON LABORATORY STANDARDS
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DATA
SET DATE uL ADDED pCi/L CPM RATIO
92-01 24-M ar-92 1.5 24 .98 43.27 0.5233
92-02 07-Apr-92 1.5 24 .98 40 .60 0.4164
92-03A 14-Apr-92 1.5 24 .98 37.73 0.3015
92-03B 14-Apr-92 1.5 2 4 .98 37.40 0.2883
92-04B 30-Apr-92 2 .5 4 1 .64 34.87 0.1122
92-04C 30-Apr-92 2 .5 4 1 .6 4 33.33 0.0752
92-04A 30-Apr-92 2 .5 4 1 .6 4 36.40 0.1490
92-03A 14-Apr-92 5 .0 83 .27 40 .40 0.1225
92-03B 14-Apr-92 5.0 83 .27 4 1 .13 0.1313
92-07 29-M ay-92 5.0 83 .27 40 .53 0.1241
92-07 30-M ay-92 5.0 8 3 .27 42 .33 0.1457
92-10 30-Jun-92 5 .0 83 .27 38.60 0.1009
92-12 28-Jul-92 5.0 83 .27 4 3 .00 0.1537
92-18 06-O ct-92 5 .0 8 3 .27 43 .47 0.1594
92-21 18-NOV-92 5.0 83 .27 40 .27 0.1210
92-23 16-D@c-92 5 .0 83 .27 43 .80 0.1633
92-04C 30-Apr-92 7 .5 124.91 52.00 0.1745
92-04A 30-Apr-92 7 .5 124.91 47 .53 0.1388
92-04B 30-Apr-92 7.5 124.91 50 .40 0.1617
92-05 12-M ay-92 7 .5 124.91 45 .20 0.1201
92-06 26-M ay-92 7 .5 124.91 4 3 .87 0.1095
92-10 30-Jun-92 7 .5 124.91 51.13 0.1676
92-11 14-Jul-92 7 .5 124.91 47 .80 0.1409
92-18 06-O ct-92 7 .5 124.91 49 .67 0.1559
92-20 04-NOV-92 7.5 124.91 47 .07 0.1351
92-04C* 30-Apr-92 10.0 166 .55 53.33 0.1389
92-04B* 30-Apr-92 10.0 166 .55 49 .27 0.1145
92-04A* 30-Apr-92 10.0 166.55 54.07 0.1433
92-08* 09-Jun-92 10.0 166.55 54.67 0.1469
92-09* 23-Jun-92 10 .0 166.55 55.80 0.1537
92-10* 30-Jun-92 10.0 166.55 51.67 0.1289
92-12* 28-JUI-92 10.0 166 .55 55.87 0.1541
92-14* 25-A ug-92 10.0 166.55 55 .20 0.1501
92-15* 09-S©P”92 10.0 166 .55 49 .47 0.1157
92-19* 28-O ct-92 10.0 166.55 52.87 0.1361
92-22 02-D ec-92 10 .0 166 .55 42 .00 0.0709
92-02 07-Apr-92 12.5 208 .18 59.67 0.1416
92-08 09-Jun-92 12.5 2 0 8 .1 8 58.60 0.1364
92-09 23-Jun-92 12.5 2 0 8 .1 8 52.13 0.1053
92-11 14-JUI-92 12.5 2 0 8 .1 8 55.20 0.1201
92-23 16-D ec-92 12.5 199 .85 56 .53 0.1318
92-05 12-M ay-92 16.0 2 4 9 .8 2 58.73 0.1142
92-07 29-M ay-92 15.0 2 4 9 .82 64 .60 0.1377
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SET DATE uL ADDED pCi/L CPM RATIO
92-07 30-M ay-92 15.0 249 .82 63.73 0 .1342
92-14 25-A ug-92 15.0 2 4 9 .82 64 .53 0.1374
92-24 28-D ec-92 15.0 2 49 .82 66 .13 0.1438
92-25 31 -D©c-92 15.0 249 .82 63 .07 0.1316
92-26 01-Jan-93 15.0 2 49 .82 60 .80 0.1225
92-27 02-Jan-93 15.0 2 4 9 .82 62.07 0.1276
92-28 03-Jan-93 15.0 2 4 9 .8 2 66 .20 0.1441
93-1 12-Jan-93 15.0 2 4 9 .82 60.93 0.1230
93-2 2 7 -Jan-93 15.0 2 4 9 .82 64 .00 0 .1353
93-3 09-F eb-93 15.0 2 4 9 .82 65 .67 0.1420
93-6 24-M ar-93 15.0 2 4 9 .8 2 66 .47 0.1452
93-7 07-Apr-93 15.0 2 4 9 .8 2 62.27 0.1284
93-8 20-Apr-93 15.0 2 49 .82 64 .93 0.1390
93-9 05-M ay-93 15.0 2 4 9 .82 64 .53 0.1374
93-10 18-M ay-93 15.0 2 4 9 .82 65 .33 0.1406
93-11 01 - Jun-93 15.0 2 49 .82 65 .00 0.1393
93-12 16-Jun-93 15.0 24 9 .82 59.13 0.1158
93-13 30-Jun-93 15.0 2 49 .82 63 .60 0.1337
93-14 07-JUI-93 15.0 2 4 9 .8 2 6 3 .73 0.1342
93-14 08-JUI-93 15.0 2 4 9 .82 66 .20 0.1441
93-15 13-JUI-93 15.0 2 49 .82 6 1 .60 0.1257
93-16 03-A ug-93 15.0 2 4 9 .82 59.47 0.1172
93-16 04-A ug-93 15.0 2 4 9 .82 6 3 .40 0.1329
93-17 11 -Aug-93 15.0 2 4 9 .82 62 .40 0.1289
93-18 25-A ug-93 15.0 2 4 9 .82 67 .60 0.1497
93-19 08-S©p-93 15.0 2 4 9 .8 2 60 .73 0.1222
93-20 21-S©p-93 15.0 2 4 9 .82 62 .67 0.1300
93-21 05-O ct-93 15.0 2 4 9 .82 63 .67 0.1340
93-22 20-O ct-93 15.0 2 4 9 .8 2 63 .27 0.1324
93-23 26-O ct-93 15.0 2 4 9 .8 2 63 .93 0.1350
93-24 ie -N o v -9 3 15.0 2 4 9 .8 2 63.27 0.1324
93-25 30-NOV-93 15.0 249 .82 63 .53 0.1334
93-26 14-D ec-93 15.0 2 49 .82 62 .60 0.1297
93-27 28-D©c-93 15.0 2 49 .82 63 .73 0.1342
94-0 11-Jan-94 15.0 2 49 .82 65 .93 0.1430
94-1 25-Jan-94 15.0 2 4 9 .8 2 60 .80 0.1225
94-2 08-F©b-94 15.0 2 4 9 .82 65 .53 0.1414
94-3 15-Feb-94 15.0 2 4 9 .8 2 62.47 0.1292
94-4 08-M ar-94 15.0 2 4 9 .82 65 .27 0.1404
94-5 22-Mar-94 15.0 2 4 9 .82 62 .93 0.1310
94-6 05-Apr-94 15 .0 2 4 9 .8 2 62 .20 0.1281
94-7 18-Apr-94 15.0 2 4 9 .8 2 65 .20 0.1401
94-8 03-M ay-94 15 .0 24 9 .82 62 .67 0.1300
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94-9 16-M ay-94 15.0 2 4 9 .82 6 2 .2 0 0.1281
94-10 07-Jun-94 15.0 249 .82 61.73 0 .1262
94-11 2 1 -Jun-94 15.0 2 4 9 .8 2 64.67 0 .1380
94-12 27-Jun-94 15.0 2 49 .82 64 .40 0.1369
92-05 12-M ay-92 25 .0 4 1 6 .3 6 86.27 0.1347
92-06 26-M ay-92 2 5 .0 4 1 6 .3 6 84.73 0.1310
92-13 11-Aug-92 25 .0 4 1 6 .36 84 .27 0.1299
92-23 16-D©c-92 2 5 .0 4 1 6 .3 6 84 .27 0.1299
92-02 07-Apr-92 3 0 .0 4 9 9 .6 4 105.60 0.1509
92-07 29-M ay-92 3 0 .0 4 9 9 .6 4 97.73 0.1352
92-07 30-M ay-92 30 .0 4 9 9 .6 4 105.93 0.1516
92-10 30-Jun-92 3 0 .0 4 9 9 .6 4 104.27 0.1483
92-12 28-Jul-92 3 0 .0 4 9 9 .6 4 96 .80 0.1333
92-17 2 3 -S ep -9 2 3 0 .0 4 9 9 .6 4 95.87 0.1314
92-24 28-D ec-92 3 0 .0 4 9 9 .6 4 101.53 0.1428
92-25 31-D ec-92 3 0 .0 4 9 9 .6 4 96.13 0 .1320
92-26 0 1 -Jan-93 30 .0 4 9 9 .64 95 .67 0.1310
92-27 02-Jan-93 30 .0 4 9 9 .6 4 97 .47 0.1346
92-28 03-Jan-93 30 .0 4 9 9 .6 4 98.07 0.1358
93-1 12-Jan-93 30 .0 4 9 9 .6 4 97.60 0.1349
93-2 27-Jan-93 30 .0 4 9 9 .6 4 97 .87 0.1354
93-3 09-F eb-93 30 .0 4 9 9 .6 4 101.47 0.1426
92-01 24-M ar-92 35 .0 582.91 114.67 0.1449
92-03A 14-Apr-92 35 .0 582.91 108.00 0.1335
92-03B 14-Apr-92 35 .0 582.91 111.60 0.1396
92-04C 30-Apr-92 3 5 .0 582.91 104.53 0.1275
92-04B 30-Apr-92 35 .0 582.91 107.67 0.1329
92-04A 30-Apr-92 35 .0 582.91 110.20 0.1372
92-06 26-M ay-92 35 .0 582.91 108.80 0.1348
92-08 09-Jun-92 3 5 .0 582.91 106.00 0.1300
92-09 23-Jun-92 35 .0 582.91 105.47 0.1291
92-11 14-JUI-92 35 .0 582.91 113.00 0.1420
92-13 11-Aug-92 3 5 .0 582.91 103.53 0.1258
92-14 25-A ug-92 3 5 .0 582.91 109.27 0.1357
92-15 0 9 -S ep -9 2 3 5 .0 582.91 106.13 0.1303
92-15 0 9-S ep -9 2 35 .0 582.91 112.20 0.1407
92-18 06-O ct-92 35 .0 582.91 107.67 0.1329
92-19 28-O ct-92 35-0 582.91 107.67 0.1329
92-20 04-NOV-92 3 5 .0 582.91 108.33 0.1340
92-21 18-NOV-92 3 5 .0 582.91 105.27 0.1288
92-22 O2-D0C-92 35 .0 582.91 108.20 0.1338
93-4 02-M ar-93 3 5 .0 582.91 106.07 0.1302
93-5 09-M ar-93 3 5 .0 582.91 104.40 0.1273
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93-6 24-M ar-93 35 .0 582.91 102.80 0.1246
93-7 07-Apr-93 35 .0 582.91 104.87 0.1281
93-8 20-Apr-93 3 5 .0 582.91 104.40 0.1273
93-9 05-M ay-93 3 5 .0 582.91 109.13 0.1354
93-10 18-M ay-93 3 5 .0 582.91 109.87 0.1367
93-11 01 -Jun-93 35 .0 582.91 108.67 0.1346
93-12 16-Jun-93 35 .0 582.91 109.93 0 .1368
93-13 30-Jun-93 35 .0 582.91 109.20 0.1355
93-14 07-Jul-93 35 .0 582.91 107.13 0.1320
93-14 08-Jul-93 35 .0 582.91 108.47 0.1343
93-15 13-Jul-93 35 .0 582.91 106.53 0.1309
93-16 03-A ug-93 35 .0 582.91 109.20 0 .1355
93-16 04-A ug-93 35 .0 582.91 102.60 0 .1242
93-17 11-Aug-93 3 5 .0 582.91 106.13 0.1303
93-18 25-A ug-93 3 5 .0 582.91 102.27 0.1236
93-19 08-S ep -9 3 35 .0 582.91 104.07 0.1267
93-20 2 1 -S ep -93 35 .0 582.91 105.60 0.1294
93-21 05-O ct-93 3 5 .0 582.91 105.93 0.1299
93-22 20-O ct-93 3 5 .0 582.91 106.00 0.1300
93-23 26-O ct-93 35 .0 582.91 99.87 0.1195
93-24 16-NOV-93 35 .0 582.91 105.20 0.1287
93-25 30-N ov-93 35 .0 582.91 104.20 0.1270
93-26 14-D0C-93 35 .0 582.91 105.07 0.1284
93-27 28-D ec-93 35 .0 582.91 114.00 0.1438
94-0 11 -Jan-94 3 5 .0 582.91 110.73 0.1382
94-1 25-Jan-94 35 .0 582.91 111.47 0.1394
94-2 08-F eb-94 3 5 .0 582.91 104.60 0.1276
94-3 15-Feb-94 35 .0 582.91 103.87 0.1264
94-4 08-M ar-94 3 5 .0 582.91 107.33 0.1323
94-5 22-M ar-94 35 .0 582.91 108.60 0.1345
94-6 05-Apr-94 3 5 .0 582.91 112.60 0.1414
94-7 1B-Apr-94 3 5 .0 582.91 105.60 0.1294
94-8 03-M ay-94 3 5 .0 582.91 109.40 0.1359
94-9 16-M ay-94 35 .0 582.91 112.07 0.1405
94-10 07-Jun-94 35 .0 582.91 104.87 0.1281
94-11 21-Jun-94 35 .0 582.91 107.47 0.1326
94-12 27-Jun-94 3 5 .0 582.91 107.27 0.1322
92-02 07-Apr-92 7 0 .0 1165 .82 202 .00 0.1474
92-05 12-M ay-92 7 0 .0 1165 .82 192.93 0.1396
92-06 26-M ay-92 70 .0 1165 .82 183.67 0.1316
92-07 29-M ay-92 7 0 .0 1165 .82 192.33 0.1391
92-07 30-M ay-92 7 0 .0 1165 .82 192.07 0.1388
92-09 23-Jun-92 7 0 .0 1165 .82 191.07 0.1380
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92-13 11-Aug-92 70 .0 1165.82 195.93 0 .1422
92-14 25-A ug-92 70 .0 1165 .82 191.27 0.1382
92-17 2 3 -S ep -9 2 70 .0 1165.82 184.87 0.1327
93-5 09-M ar-93 70 .0 1165 .82 194.07 0.1406
93-6 24-M ar-93 7 0 .0 1165 .82 196.47 0.1426
93-7 07-Apr-93 70 .0 1165 .82 191.73 0.1386
93-8 20-Apr-93 7 0 .0 1165 .82 188.93 0.1362
93-9 05-M ay-93 70 .0 1165.82 185.60 0.1333
93-10 18-M ay-93 70 .0 1165.82 192.47 0.1392
93-11 01-Jun-93 7 0 .0 1165 .82 189.47 0.1366
93-12 16-Jun-93 70 .0 1165 .82 182.53 0.1307
93-13 30-Jun-93 70 .0 1165 .82 189.20 0.1364
93-14 07-Jul-93 70 .0 1165 .82 184.93 0 .1327
93-14 08-Jul-93 70 .0 1165 .82 190.07 0.1371
93-15 13-ÜUI-93 7 0 .0 1165 .82 191.47 0.1383
93-16 03-A ug-93 7 0 .0 1165 .82 186.53 0.1341
93-16 04-A ug-93 70 .0 1165.82 194.40 0.1408
93-17 11 -Aug-93 7 0 .0 1165 .82 187.40 0.1348
93-18 25-A ug-93 7 0 .0 1165 .82 191.33 0 .1382
93-19 08-S© p-93 7 0 .0 1165 .82 195.80 0.1420
93-20 2 1 -S ep -9 3 7 0 .0 1165.82 193.07 0.1397
93-21 05-O ct-93 70 .0 1165 .82 185.07 0.1328
93-22 20-O ct-93 70 .0 1165 .82 187.13 0.1346
93-23 26-O ct-93 7 0 .0 1165 .82 196.80 0.1429
93-24 16-NOV-93 7 0 .0 1165 .82 190.93 0.1379
93-25 30-NOV-93 7 0 .0 1165 .82 194.07 0.1406
93-26 14-D ec-93 7 0 .0 1165 .82 187.53 0 .1350
93-27 28-D ec-93 70 .0 1165 .82 192.13 0 .1389
94-0 11-Jan-94 7 0 .0 1165 .82 189.40 0.1366
94-1 25-Jan-94 70 .0 1165 .82 190.73 0.1377
94-2 08-F eb-94 7 0 .0 1165 .82 199.20 0 .1450
94-3 15-Feb-94 7 0 .0 1165 .82 186.87 0.1344
94-4 08-M ar-94 7 0 .0 1165 .82 195.87 0.1421
94-5 22-M ar-94 7 0 .0 1165 .82 191.20 0.1381
94-6 05-Apr-94 7 0 .0 1165.82 190.33 0.1374
94-7 18-Apr-94 7 0 .0 1165 .82 192.07 0.1388
94-8 03-M ay-94 7 0 .0 1165 .82 193.00 0.1396
94-9 16-M ay-94 7 0 .0 1165 .82 196.73 0.1428
94-10 07-Jun-94 7 0 .0 1165.82 194.47 0.1409
94-11 21-Jun-94 7 0 .0 1165 .82 194.00 0.1405
94-12 27-J un-94 7 0 .0 1165.82 192.20 0.1390
92-01 24-Mar-92 105 .0 1748 .73 266 .20 0.1350
92-03B 14-Apr-92 105 .0 1748 .73 263 .40 0.1334
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92-03A 14-Apr-92 105 .0 1748 .73 260 .13 0 .1315
92-11 28-Jul-92 105 .0 1748 .73 277 .07 0.1412
92-13 11-Aug-92 105.0 1748 .73 249 .40 0 .1253
92-15 0 9 -S ep -9 2 105.0 1748 .73 266 .93 0 .1354
92-17 23 -S ep -9 2 105 .0 1748.73 276 .47 0.1408
92-18 06-O ct-92 105 .0 1748 .73 269 .87 0.1371
92-19 28-O ct-92 105 .0 1748.73 265 .07 0.1343
92-23 16-D ec-92 105 .0 1748.73 263 .67 0.1335
92-04C 30-Apr-92 140 .0 2 3 3 1 .64 348 .40 0 .1365
92-04A 30-Apr-92 140.0 2 3 3 1 .64 347 .60 0.1361
92-04B 30-Apr-92 140.0 2331 .64 348 .93 0.1367
92-08 09-Jun-92 140.0 2 3 3 1 .6 4 349 .80 0.1371
92-12 28-Jul-92 140 .0 2 3 3 1 .64 3 34 .33 0 .1304
92-17 2 3 -S ep -9 2 140.0 2 3 3 1 .6 4 340 .93 0.1333
92-19 28-O ct-92 140.0 2 3 3 1 .6 4 341 .47 0.1335
92-20 04-NOV-92 140 .0 2 3 3 1 .6 4 345 .67 0.1353
92-21 18-NOV-92 140 .0 2 3 3 1 .64 355 .53 0 .1395
92-22 02-D ec-92 140.0 2 3 3 1 .6 4 343 .73 0 .1345
92-24 28-D ec-92 140 .0 2 3 3 1 .6 4 334 .80 0.1306
92-25 31-D ec-92 140.0 2 3 3 1 .64 342 .80 0.1341
92-26 01-Jan-93 140 .0 2 3 3 1 .6 4 337 .87 0.1320
92-27 02-Jan-93 140.0 2 3 3 1 .6 4 338 .47 0.1322
92-28 03-Jan-93 140.0 2 3 3 1 .6 4 345 .87 0.1354
93-1 12-Jan-93 140 .0 2 3 3 1 .6 4 331 .73 0.1293
93-2 27-Jan-93 140 .0 2 3 3 1 .6 4 344 .73 0 .1349
93-3 09-F eb-93 140.0 2 3 3 1 .6 4 354 .87 0.1392
93-4 02-M ar-93 140 .0 2 3 3 1 .6 4 342 .67 0 .1340
93-5 09-Mar-93 140 .0 2 3 3 1 .6 4 340 .20 0.1330
93-6 24-M ar-93 140 .0 2 3 3 1 .6 4 342 .27 0.1338
93-7 07-Apr-93 140 .0 2 3 3 1 .6 4 336 .47 0.1314
93-8 20-Apr-93 1 4 0 .0 2 3 3 1 .6 4 334.47 0.1305
93-9 05-M ay-93 140 .0 2 3 3 1 .6 4 335 .53 0.1310
93-10 18-M ay-93 140 .0 2331 .64 332 .73 0.1298
93-11 01-Jun-93 140.0 2 3 3 1 .6 4 332 .60 0.1297
93-12 16-Jun-93 140 .0 2 3 3 1 .64 331 .13 0.1291
93-13 30-Jun-93 140 .0 2 3 3 1 .6 4 341 .47 0.1335
93-14 07-Jul-93 1 40 .0 2 3 3 1 .6 4 333 .73 0.1302
93-14 08-Jul-93 140 .0 2 3 3 1 .6 4 336 .67 0.1314
93-15 13-Jul-93 140 .0 2 3 3 1 .6 4 336 .27 0.1313
93-16 03-Aug-93 140 .0 2 3 3 1 .6 4 331 .87 0.1294
93-16 04-Aug-93 140 .0 2 3 3 1 .6 4 326 .13 0.1269
93-17 11-Aug-93 140 .0 2 3 3 1 .6 4 335 .27 0 .1308
93-18 25-A ug-93 1 4 0 .0 2 3 3 1 .6 4 324 .80 0.1263
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93-19 08-S© p-93 140.0 2 3 3 1 .64 333 .40 0.1300
93-20 21-S ep -93 140.0 2331 .64 338 .67 0.1323
93-21 05-O ct-93 140.0 2331 .64 337 .73 0.1319
93-22 20-O ct-93 140.0 2 3 3 1 .64 343 .00 0.1342
93-23 26-O ct-93 140 .0 2 3 3 1 .6 4 3 40 .87 0.1332
93-24 16-NOV-93 140.0 2331 .64 338 .07 0 .1320
93-25 30-NOV-93 140.0 2 3 3 1 .6 4 343 .73 0 .1345
93-26 14-D0C-93 140.0 2 3 3 1 .6 4 335 .13 0 .1308
93-27 28-D0C-93 140.0 2 3 3 1 .64 341 .93 0 .1337
94-0 11-Jan-94 140.0 2 3 3 1 .6 4 333 .13 0 .1299
94-1 25-Jan-94 140 .0 2 3 3 1 .6 4 333 .13 0.1299
94-2 08-F eb-94 140.0 2 3 3 1 .64 341 .33 0.1334
94-3 15-Feb-94 140 .0 2 3 3 1 .6 4 344 .60 0.1348
94-4 08-M ar-94 140.0 2 3 3 1 .6 4 338 .20 0.1321
94-5 22-M ar-94 ' 140 .0 2 3 3 1 .64 343 .07 0 .1342
94-6 05-Apr-94 140.0 2331 .64 3 28 .73 0.1280
94-7 18-Apr-94 140 .0 2 3 3 1 .64 329 .47 0 .1284
94-8 03-M ay-94 140.0 2 3 3 1 .64 342 .00 0.1337
94-9 16-M ay-94 140 .0 2 3 3 1 .6 4 338 .53 0 .1322
94-10 07-J un-94 140.0 2 3 3 1 .64 344 .80 0.1349
94-11 21-Jun-94 140.0 2 3 3 1 .6 4 336 .87 0.1315
94-12 27-Jun-94 140.0 2 3 3 1 .6 4 333 .13 0.1299
93-25 30-NOV-93 175 .0 2 9 1 4 .5 5 4 3 0 .2 7 0.1373
92-01 24-M ar-92 3 4 5 .0 5 7 4 5 .8 2 8 41 .47 0 .1412
92-01 24-Mar-92 3 4 5 .0 5745 .82 829 .73 0.1392
92-24 28-D0C-92 3 4 5 .0 5 7 4 5 .8 2 849 .20 0.1425
92-25 31-D0C-92 3 4 5 .0 5745 .82 840 .00 0 .1409
92-26 01-Jan-93 3 45 .0 5 7 4 5 .82 822.67 0.1379
92-27 02-Jan-93 3 4 5 .0 5 7 4 5 .82 833 .13 0.1397
92-28 03-Jan-93 3 4 5 .0 5 7 4 5 .8 2 844 .07 0.1416
93-1 12-Jan-93 3 4 5 .0 5 7 4 5 .82 845 .87 0.1420
93-2 27-Jan-93 3 4 5 .0 5 7 4 5 .8 2 842 .13 0.1413
93-3 09-F eb-93 3 4 5 .0 5 7 4 5 .82 827 .93 0.1388
93-4 02-Mar-93 3 4 5 .0 5 7 4 5 .82 833 .80 0.1399
93-5 09-M ar-93 3 4 5 .0 5 7 4 5 .8 2 824 .33 0.1382
93-25 30-NOV-93 3 45 .0 5 7 4 5 .8 2 8 28 .67 0.1390
92-20 04-NOV-92 1 0 3 0 .0 17154 .18 2371 .60 0.1365
93-4 02-Mar-93 1030 .0 17154 .18 2370 .47 0.1364
92-01 24-Mar-92 1 375 .0 2 2 9 0 0 .0 0 3205 .93 0.1387
92-21 18-NOV-92 2 5 7 5 .0 4 2 8 8 5 .4 5 5892 .27 0.1367
92-22 O2-D0C-92 2 5 7 5 .0 4 2 8 8 5 .4 5 5837 .53 0.1354
92-01 24-Mar-92 3 4 4 0 .0 5 7 2 9 1 .6 4 7 6 9 2 .33 0.1337
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APPENDIX H 
GRAPHS OF LABORATORY STANDARDS
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